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(57) A glucokinase activator is provided; and a remedy and/or a preventive for diabetes, or a remedy and/or a 
preventive for diabetes such as retinopathy, nephropathy, neurosis, ischemic cardiopathy, arteriosclerosis, and further 
a remedy and/or a preventive for obesity are provided. 

A glucokinase activator characterized by containing a 2-heteroaryl-substituted benzimidazole derivative of a general 
formula (I-0) or its pharmaceutically-acceptable salt: 
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[in the formula, X represents a carbon atom or a nitrogen atom; 

X 1t X 2 , X 3 and X 4 each independently represent a carbon atom or a nitrogen atom; the ring A represents a 5- or 6- 
membered nitrogen-containing aromatic hetero ring of a formula (II): 




(in the formula, X represents a carbon atom or a nitrogen atom); R 1 represents an aryl, etc.; R 2 represents a hydroxy, 
etc.; R 3 represents a -C^ alkyl, etc.; R 4 represents a -C^ alkyl, etc.; X 5 represents -O-, etc.; a indicates an integer of 
1 , 2 or 3; q indicates an integer of from 0 to 2; m indicates an integer of from 0 to 2]. 
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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to a glucokinase activator comprising, as the active ingredient thereof, a 2- 
heteroaryl-substituted benzimidazole derivative and useful in the field of medicines. Further, it relates to a novel 2- 
heteroaryl-substituted benzimidazole derivative. 

BACKGROUND ART 

10 

[0002] Glucokinase (GK) (ATP: D-hexose 6-phosphotransferase, EC 2.7.1.1) is one (hexokinase IV) of four mammal 
hexokinases. Hexokinase is a first-stage enzyme in glycolysis and catalyzes a reaction from glucose to glucose hexa- 
phosphate. In its expression, glucokinase is limited essentially in liver and pancreas beta cells, and it controls the rate- 
limiting step of glucose metabolism in these cells thereby playing an important role in systemic saccharometabolism. 

15 Glucokinase in liver beta cells and that in pancreas beta cells differ from each other in point of the N-terminal 15-amino 
acid sequence owing to the difference in splicing therebetween, but they are the same in point of the enzymatic property. 
The enzymatic activity of the other three hexokinases (I, II, III) except glucokinase is saturated at a glucose concentration 
of at most 1 nriM, but Km of glucokinase to glucose is 8 mM and is near to a physiological blood-sugar level. Therefore, 
in accordance with the blood-sugar level change from a normal blood-sugar level (5 mM) to an increased blood-sugar 

20 level after meals (10 to 15 mM), intercellular glucose metabolism is accelerated via glucokinase. 

[0003] Since ten years ago, a hypothesis that glucokinase may act as a glucose sensor in pancreas beta cells and 
liver has been proposed [for example, see Garfinkel D. et al., Computer modeling identifies glucokinase as glucose 
sensor of pancreatic beta-cells; American Journal Physiology, Vol. 247 (3Pt2), 1984, pp. 527-536]. 
[0004] A result of recent glucokinase gene-manipulated mice has confirmed that glucokinase actually plays an impor- 
ts tant role in systemic glucose homeostasis. Mice in which the glucokinase gene was disrupted die soon after their birth 
[for example, see Grupe A. et al., Transgenic knockouts reveal a critical requirement for pancreatic beta cell glucokinase 
in maintaining glucose homeostasis; Cell, Vol. 83, 1995, pp. 69-78]; but on the other hand, normal or diabetic mice in 
which glucokinase was excessively expressed have a lowered blood-sugar level [for example, see Ferre T. et al., 
Correction of diabetic alterations by glucokinase; Proceedings of the National Academy of Sciences of the U.S.A., Vol. 

30 93, 1996, pp. 7225-7230]. 

[0005] With the increase in glucose concentration therein, the reaction of pancreas beta cells and that of liver cells 
are both toward the reduction in a blood-sugar level, though differing from each other. Pancreas beta cells come to 
secrete more insulin, and liver takes up sugar to store it as glycogen therein and simultaneously reduces sugar release. 
[0006] To that effect, the change in the enzymatic activity of glucokinase plays an important role in mammal glucose 

35 homeostasis via liver and pancreas beta cells. In a juvenile diabetic case that is referred to as MODY2 (maturity-onset 
diabetes of the young), mutation of a glucokinase gene has been found, and the glucokinase activity reduction causes 
the blood-sugar level increase [for example, see Vionnet N. et al., Nonsense mutation in the glucokinase gene causes 
early-onset non-insulin-dependent diabetes mellitus; Nature Genetics, Vol. 356, 1992, pp. 721-722]. 
[0007] On the other hand, a pedigree having mutation of increasing glucokinase activity has been found, and those 

40 of the family line show low blood-sugar level symptoms [for example, see Glaser B. et al., Familial hyperinsulinism 
caused by an activating glucokinase mutation; New England Journal Medicine, Vol. 338, 1998, pp. 226-230]. 
[0008] From these, glucokinase acts as a glucose sensor and plays an important role in glucose homeostasis also in 
humans. On the other hand, blood-sugar level control by utilizing a glucokinase sensor system may be possible in many 
type-ll diabetes patients. A glucokinase-activating substance may be expected to have an insulin secretion promoting 

45 effect in pancreas beta cells and have a sugar take-up accelerating and sugar release inhibiting activity in liver, and 
therefore it may be useful as a remedy for type-ll diabetes patients. 

[0009] Recently, it has become clarified that pancreas beta cell-type glucokinase is limitedly expressed locally in rat 
brains, especially in ventromedial hypothalamus (VMH) thereof. About 20 % neurocytes in VMH are referred to as 
glucose-responsive neutrons, and heretofore it has been considered they may play an important role in body weight 

50 control. When glucose is administered to a rat brain, then it reduces the amount of ingestion; but when glucose metabolism 
is retarded through intracerebral administration of glucosamine, a glucose analogue, then it causes hyperphagia. From 
an electrophysiological experiment, it is admitted that glucose-responsive neurons are activated in accordance with a 
physiological glucose concentration change (5 to 20 mM), but when glucose metabolisms is inhibited by glucosamine 
or the like, then their activity is retarded. In the glucose concentration-sensitive system in VMH, a glucose-mediated 

55 mechanism is anticipated like the insulin secretion in pancreas beta cells. Accordingly, there may be a possibility that a 
substance for glucokinase activation in VMH, in addition to liver and pancreas beta cells, may be effective not only for 
blood-sugar level correction but also for solution of obesity that is problematic in many type-ll diabetes patients. 
[0010] From the above description, a compound having a glucokinase activation effect is useful for remedies and/or 
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preventives for diabetes, or for remedies and/or preventives for chronic complications of diabetes such as retinopathy, 
nephropathy, neurosis, ischemic cardiopathy, arteriosclerosis, and further for remedies and/or preventives for obesity. 
[0011] For benzimidazole derivatives, for example, a compound of the following formula is described [for example, 
see JP-A 2000-026430]: 




[0012] The compound of the above formula has a substituent at the 2-position of the benzimidazole skeleton thereof, 
but the substituent is 4-chlorophenyl and differs from the ring A in the present invention. 

[0013] Further, the use of the compound is for an interleukin production inhibitor, and there is given neither description 
indicating that the compound may be useful for remedy and/or prevention of diabetes nor description suggesting it. 
[0014] For benzimidazole compounds, for example, also described is a compound of the following formula (for example, 
see WO200401 7963): 




[001 5] The compound of the above formula has only one substituent on the benzene ring of the benzimidazole skeleton 
thereof, and though it has a substituent at the 2-position of the benzimidazole skeleton, the substituent is 5-chlorothienyl 
and differs from the ring A in the present invention. 

[001 6] Further, the use of the compou nd is for a factor Xa and factor Vila inhibitor, and there is given neither description 
indicating that the compound may be useful for remedy and/or prevention of diabetes nor description suggesting it. 

DISCLOSURE OF THE INVENTION 

PROBLEMS THAT THE INVENTION IS TO SOLVE 

[0017] An object of the present invention is to provide a novel 2-heteroaryl-substituted imidazole derivative and a 
glucokinase activator comprising it, especially providing a remedy and/or a preventive for diabetes and obesity. 
[0018] We, the present inventors have assiduously studied so as to develop a novel medicine for diabetes, which has 
a pharmaceutical potency over that of the above-mentioned already-existing medicines for diabetes owing to its effect 
different from that of the already-existing medicines and which has an additional pharmaceutical potency, and, as a 
result, have found that a novel 2-heteroaryl-substituted benzimidazole derivative has a glucokinase-activating effect and 
have completed the present invention. 
[0019] Specifically, the invention relates to: 

(1 ) a compound of a formula (I-0): 
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wherein: 

X represents a carbon atom or a nitrogen atom; 

X 1t X 2 , X 3 and X 4 each independently represent a carbon atom or a nitrogen atom; the ring A represents a 5- 
or 6-membered nitrogen-containing aromatic hetero ring of a formula (II), optionally having, in the ring, from 1 
to 3 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom but 
excepting the nitrogen atom of N* in formula II: 




or represents a twin-ring of the nitrogen-containing aromatic hetero ring condensed with a phenyl or a pyridyl; 
R 1 represents an aryl, or represents a 4- to 10-membered, monocyclic or twin-cyclic hetero ring having, in the 
ring, from 1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen 
atom and R 1 may be independently substituted with from 1 to 3 R 4 's, and when the hetero ring is an aliphatic 
hetero ring, then it may have 1 or 2 double bonds; 

R 2 independently represents a hydroxy, a formyl, -CH 3 _ a F a , -OCH 3 ^F a , an amino, CN, a halogen, a C-,^ alkyl 
or -(CH 2 )^OH; 

R 3 represents a -C 1-6 alkyl, -(CH^^-OH, a -CfOJ-OC^ alkyl, a -(CH 2 ) 1 ^-OC 1 . 6 alkyl, -(CH 2 ) 1 ^-NH 2 , a cyano, 

a -CfOJ-C^ alkyl, a halogen, a -C 2 ^ alkenyl, a -OC^ alkyl, -COOH, -OH or an oxo; 

R 4 independently represents a -C 1 ^ alkyl optionally substituted with the same or different, from 1 to 3 hydroxyls, 

halogens, -OCfOJ-C^ alkyls optionally substituted with from 1 to 3 halogens, or -OC^ alkyls, 

a -C 3 _ 7 cycloalkyl, 

a -C 2 . 6 alkenyl, 

-C(0)-N(R 51 )R 52 

-S(0) 2 -N(R 51 )R 52 , 

an -O-C^ alkyl optionally substituted with a halogen or N(R 51 )R 52 , 
an -S(O) 0 .2-C 1l6 alkyl, 

a -C(0)-C 1 _ 6 alkyl optionally substituted with a halogen, an amino, CN, a hydroxy, an -O-C^g alkyl, -CH 3 . a F a , 
an -OC(0)-C^ alkyl, an -N(C 1-6 alkyOCfOJO-C^ alkyl, an -NH-C(0)0-C 1 . 6 alkyl, a phenyl, -N(R 51 )R 52 , an 

-NH-CfO-C^ alkyl, an -N(C^ alkyl)-C(0)-Ci-6 alk y' oran -NH-S(O) 0 . 2 -C 1 . 6 alkyl), 

a -C(S)-C 3 . 7 cycloalkyl, 

a-CfSJ-C^alkyl, 

a -C(0)-0-C^ alkyl, 

-(CH 2 ) 0 ^-N(R53). C (O)-R54, 

-N(R 5 3)-C(0)-0-R 54 , 

a -C(0)-aryl optionally substituted with a halogen, 
a -C(0)-aromatic hetero ring, 
a -C(0)-aliphatic hetero ring, 

a hetero ring optionally substituted with a -C^ alkyl (the -C^ alkyl may be substituted with a halogen or 
an -O-C^alkyl)), 

a phenyl optionally substituted with a halogen, a -C^ alkyl, an -O-C^ alkyl, 

a halogen, CN, a formyl, COOH, an amino, an oxo, a hydroxy, a hydroxyamidino or a nitro; 

R 51 and R 52 each independently represent a hydrogen atom, a -C^ alkyl; or the nitrogen atom, R 51 and R 52 
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together form a 4- to 7-membered hetero ring; 
R 53 represents a hydrogen atom or a -C^ alkyl, 
R 54 represents a -C^ alkyl, or 

the alkyls for R 53 and R 54 and -N-C(O)- together form a 4- to 7-membered nitrogen-containing aliphatic hetero 
ring, or 

the alkyls for R 53 and R 54 and -N-C(0)-0- together form a 4- to 7-membered nitrogen-containing aliphatic hetero 
ring (the aliphatic hetero ring may be substituted with an oxo, or the aliphatic hetero ring may have 1 or 2 double 
bonds in the ring); 

X 5 represents -O-, -S-, -S(O)-, -S(0) 2 -, a single bond or an -O-C^-alkyl; 
a independently indicates an integer of 1 , 2 or 3; 
q indicates an integer of from 0 to 2; 

m indicates an integer of from 0 to 2, but excepting a case where one of X 5 's is -0-, -S-, -S(O)- or -S(0) 2 -, and 
the other of X 5 's is a single bond, and R 1 is an aryl, or a nitrogen-containing aromatic hetero ring having from 
1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom 
and the aryl may be substituted with from 1 to 3 R 4 's, a case where X 5 's are both single bonds, or a case where 
R 1 's are both aliphatic hetero rings, or its pharmaceutically-acceptable salt. 

[0020] The invention also relates to: 

(2) A compound or a pharmaceutical^ acceptable salt of above (1 ), wherein in formula (I-0), X 1 to X 4 are all carbon 
atoms; and 

(3) A compound or a pharmaceutical^ acceptable salt of above (1), wherein in formula (I-0), X 5 is -0-, -S-, -S(0)-, 
-S(0) 2 - or a single bond. 

[0021] The invention also relates to: 

(4) A compound or a pharmaceutical^ acceptable salt of above (1), wherein the compound of formula (I-0) is 
represented by a formula (1-1 ): 



R 11 represents a phenyl optionally substituted with from 1 to 3 R 4 's, or represents a 5- or 6-membered nitrogen- 
containing aromatic hetero ring having from 1 to 4 hetero atoms selected from a group consisting of a nitrogen 
atom, a sulfur atom and an oxygen atom and the nitrogen-containing aromatic hetero ring may be substituted 
with from 1 to 3 R 4 's; and X 51 represents -0-, -S-, -S(O)- or -S(0) 2 -; and the other symbols have the same 
meanings as above. 

[0022] The invention also relates to: 

(5) A compound or a pharmaceutical^ acceptable salt of above (4), wherein in formula (1-1 ), R 11 's are both phenyls 
optionally substituted with from 1 to 3 R 4 's; 

(6) A compound or a pharmaceutical^ acceptable salt of above (4), wherein in formula (1-1 ), R 1 1 's are both 5- or 6- 
membered nitrogen-containing aromatic hetero rings having from 1 to 4 hetero atoms selected from a group consisting 
of a nitrogen atom, a sulfur atom and an oxygen atom and the nitrogen-containing aromatic hetero ring may be 
substituted with from 1 to 3 R 4 's; and 

(7) A compound or a pharmaceutical^ acceptable salt of above (4), wherein in formula (1-1 ), one of R 1 1 's is a phenyl 
optionally substituted with from 1 to 3 R 4 's, and the other of R 1 1 's is a 5- or 6-membered nitrogen-containing aromatic 
hetero ring having from 1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and 
an oxygen atom and the nitrogen-containing aromatic hetero ring may be substituted with from 1 to 3 R 4 *s. 




(i-i) 



wherein: 



EP 1 702 919 A1 



[0023] The invention also relates to: 

(8) A compound or a pharmaceutical^ acceptable salt of formula (l-O), which is represented by a formula (I-2): 

5 



10 




15 

wherein: 

R 11 represents a phenyl optionally substituted with from 1 to 3 R 4 's, or represents a 5- or 6-membered nitrogen- 
containing aromatic hetero ring having from 1 to 4 hetero atoms selected from a group consisting of a nitrogen 
20 atom, a sulfur atom and an oxygen atom and the nitrogen-containing aromatic hetero ring may be substituted 

with from 1 to 3 R 4 's; and 

R 12 represents a 4- to 7-membered nitrogen-containing hetero ring having, as the hetero atom constituting the 
hetero ring, at least one nitrogen atom and optionally having, as the other hetero atoms, from 1 to 4 hetero 
atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom and 
25 R12 may b e substituted with from 1 to 3 R 4 's, and when the hetero ring is an aliphatic hetero ring, then it may 

have 1 or 2 double bonds); 
X 51 represents -0-, -S-, -S(O)- or -S(0) 2 -; 

X 52 represents -O-, -S-, -S(O)-, -S(0) 2 - or a single bond; and the other symbols have the same meanings as 
above. 

30 

[0024] The invention also relates to: 

(9) A compound or a pharmaceutical^ acceptable salt of above (8), wherein in formula (I-2), R 12 represents a 4- to 
7-membered saturated nitrogen-containing aliphatic hetero ring having, as the hetero atom constituting the hetero 

35 ring, at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from 

a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom and the nitrogen-containing aliphatic hetero 
ring may be substituted with from 1 to 3 R 4 's, and X 52 is a single bond; or R 12 represents a 5- to 7-membered 
nitrogen-containing aliphatic hetero ring having, as the atom constituting the hetero ring, at least one nitrogen atom 
and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from a group consisting of a nitrogen 

40 atom, a sulfur atom and an oxygen atom, and having, in the ring, 1 or 2 double bonds and the 5- to 7-membered 

hetero ring may be substituted with from 1 to 3 R 4, s, and X 52 is -0-, -S-, -S(O)- or -S(0) 2 -; 

(10) A compound or a pharmaceutical^ acceptable salt of above (8), wherein in formula (I-2), R 12 represents a 4- 
to 7-membered saturated nitrogen-containing aliphatic hetero ring having, as the hetero atom constituting the hetero 
ring, at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from 

^5 a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom and the nitrogen-containing aliphatic hetero 

ring may be substituted with from 1 to 3 R 4 's), and X 52 is a single bond; 

(1 1) A compound or a pharmaceutical^ acceptable salt of above (8), wherein in formula (I-2), R 12 represents a 5- 
to 7-membered nitrogen-containing aliphatic hetero ring having, as the atom constituting the hetero ring, at least 
one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from a group 

50 consisting of a nitrogen atom, a sulfur atom and an oxygen atom, and having, in the ring, 1 or 2 double bonds and 

the 5- to 7-membered hetero ring may be substituted with from 1 to 3 R 4 's, and X 52 is -0-, -S-, -S(O)- or -S(0) 2 -; and 

(12) A compound or a pharmaceutical^ acceptable salt of above (8), wherein in formula (I-2), R 12 represents a 5- 
to 7-membered nitrogen-containing aliphatic hetero ring having, as the hetero atom constituting the hetero ring, at 
least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from a group 

55 consisting of a nitrogen atom, a sulfur atom and an oxygen atom, and having, in the ring, 1 or 2 double bonds and 

the nitrogen-containing aliphatic hetero ring may be substituted with from 1 to 3 R 4 's, and X^ is -0-. 

[0025] The invention also relates to: 
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(13) A compound or a pharmaceutically acceptable salt of formula (1-1), which is represented by a formula (1-11): 




(I-H) 



wherein: 

the symbols have the same meanings as above; 

(14) A compound or a pharmaceutically acceptable salt of formula (13), which is represented by a formula (1-12) 
wherein X 51 's are both -0-; 

(15) A compound or a pharmaceutically acceptable salt of formula (1-1), which is represented by a formula (1-12): 



R 11 -Xs 




(1-12) 



wherein: 



he symbols have the same meanings as above; and 

(16) A compound or a pharmaceutically acceptable salt of above (15), wherein in formula (1-12), X 51 's are both -O-. 
[0026] The invention also relates to: 

(17) A compound or a pharmaceutically acceptable salt of above (10), wherein in formula (I-2), R 12 is represented 
by a formula (111-1): 

{ X R 41 
(111-1) 



or a formula (III-2): 



R 41 



(III-2) 



wherein n indicates an integer of from 1 to 3; R 41 has the same meaning as that of R 4 . 
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[0027] The invention also relates to: 

(18) A compound or a pharmaceutical^ acceptable salt of any one of above (1) to (17), wherein the ring A is a 
thiazoiyl, an imidazolyl, an isothiazolyl, a thiadiazolyl, an oxadiazolyl, a triazolyl, an oxazolyl, an isoxazolyl, a pyrazinyl , 
a pyridyt, a pyridazinyl, a pyrazolyl or a pyrimidinyl, which may be substituted with from 1 to 3 R 4 's. 

[0028] The invention also relates to: 

(19) A compound of formula (I-0), which is the following compound: 

5-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-yl^(2<arbamoyl-phenoxy)-1H-benzimidazole, 

5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-(methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazo 

5-(2-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(6-methanesufo^ 

5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-m 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-^ 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methanesulfo^ 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methanesuto^ 

benzimidazole, 

5-(2-cyanchphenoxy)-2-pyridin-2-yl-6-(6^thanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole, 
5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoro-phenoxy)-2-(1H-pyrazo!-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-^ 
5-(2,3^ifluoro-phenoxy)-2-(1 -methyl-1 H-pyrazo 

5-(2,4-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2,5-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2,6-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2,6-difluoro-phenoxy)-2-(1-methyl-1 H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesuIfonylpyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazo^ 
5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
5-(2-chloropyiidin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
5-(2-chloropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
5-(2-cyanopyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-ethanesu^ 
5-(2-difIuoromethoxy-pyridin-3-yloxy)-6-(6-ethanesu^ 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole, 
5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
5-(2,6-difiuoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoro-6-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoro-6-c^rbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-bena 
5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulfonyl-phenoxy)-1 H-benzimidazole, 
5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoro-6-(tetrazol-5-yl)-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-ylo 
5-(2-difluoromethoxypyridin-3-yloxy)-6-(3-chloro-4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimid 
zole, 

4-(2-fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-methanesulfonyl-phenoxy)-1 H-benzimidazole, 
4-(2,6-difluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
4-(2,6-difluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
4-(1-methyl-2-oxo-1,2-dihydrchpyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yl-1H^ 
zole, 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-(1H-pyrazol-3-yl)-1 H-benzimidazole, 
4-(2-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
4-(2,3-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
4-(2,5-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
4-(2-cyano-6-fluoro-phenoxy)-6-(6-ethanesufo 

4-(2-cyano-6-fluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
4-(2-cyano-6-fluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
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1-(2-(6-(5-bromo-pyridin-2-yloxy)-2^ 
1 -(2-(6-(6-methanesulfonyl-py^ 
1 -(2-(6-(4-hydroxymethyl-phenox 

1- (2-(6-(4-methanesulfonyl-phenoxy)-2-pyridirv2-yt-3H-benzimidazol-5-yl)-py 

2- (6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H^^ 
2-hydroxy-1-(2-(6-(4-methanesu!fonyl-1-phenoxy^ 
anone, 

1-(2-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-py^ 

1- (2-(6-(4-methanesulfonyl-phenoxy)-2-pyrazin-2^^ 

2- fiuoro-1-(2-(6-(4-methanesulfonyl-phenoxy)-2-^^^ 

5- (6-(1-acetyl-pyrrolidin-2-yl)-2-pyiidin-2-yl-1H-benzimidazole-5-yloxy)pyridine 
1-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazoi-5-yl)-pyrro 
anone, 

1-(2-(6-(4-methanesulfonyl-phenoxy)-2-(1H-pyrazol-3-yl)-3H-benzimidazol-5-yl)-pyrro 
1-(4-fluoro-2-(6-(4-methanesulfonyl-phenoxy)-2-pyri^^ 

N-(5-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-pyridin-2^ 

1-(2-(2-(5-bromo-pyridin-2-yl)-6-(4-methanesulfonyl-phenoxy)-3H-benzimidazol-5-yl^ 

anone, 

N-(2-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)pyrroli^ 
ethyl)-acetamide, 

6- (1-acetylpyrrolidin-2-yl)-5-(4-(methoxymethyl)phenoxy)-2-pyridin-2-yl-1H-benzim monotrifluoroace- 
tate, 

1- (4-((6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)pyri^ 
6-(1-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[1,2,4]-oxadiazol-3-yl)pyridin-3-yl)oxy)-2- 
zole, 

(2-(2-(5-((2 , -fluorobiphenyM-yl)oxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolid 
amine, 

6-(1-acetylpyrroIidin-2-yl)-5-((6-([1,2,4]-oxadiazo 

6-(1-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H4etrazol-5-yl)phenoxy)-2-pyrazin-2-yl^ 

5- (1-acetyl-3-fluoropyrrolidin-2-yl)^-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H-b 

6- (1-acetylpyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl)pyridin-3-yl)oxy)-2-pyri 
6-(1-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2^ 

5- (1-acetyl-5-methylpyrrolidin-2-yl)-6-(4-(m^ 

6- (1-acetylpyrrolidin-2-yl)-5-((6-(2-methyl-2H^^ 

6-(1-acetylpyrrolidin-2-yl)-5-(6-methoxymethylpyridin-3-yI)oxy)-2-pyridin-2-yl-1H-benz^ 

2- (2-(5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol-6-y^ 
nol, 

2- (5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrol^ 
5X(6-(1-acetylpyrroIidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)-2H-1 ) 2'-bipy 

3- (4-((6-(1-aratylpyrrolidin-2-yl)-2-pyridin-2^ 

6-(1-acety!pyrrolidin-2-yl)-5-((6-methylpyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzim 

6-(1-acetylpyrrolidin-2-yl)-5-((6-pyra 

6-(1-acetyl-3-fluoropyrrolidin-2-yl)-5-((2'-fl^^ 

3_(4_((6-(l-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)- 
6-(1-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-5-((6-pyrazin-2-ylpyridin-3-yl)oxy)-1H^ 

6-(1-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[1 ,2,4]-oxadiazol-3-yl)pyridin-3-yl)oxy)-2-pyrazin-2-yl-1H-benzimi- 
dazole, 

1- (4-((6-(1-acetylpyrroIidin-2-yl)-2-pyrazin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)ethan 
6-(1-ac^tylpyrrolidin-2-yl)-5-(4-(5-methyl-[1,2,4]-oxadiazol-3-yl)phenoxy)-2-pyra^ 
6-(1-acety!-5-methylpyrrolidin-2-yl)-5-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-yl-1H 
N-methyl-2-(2-(5-(4-(2-methyl-2H^ 

2- oxoethanamine, 

6-(1-aretyl-5-methylpyrrolidin-2-yl)-5-((6-(m^ 
1-(1-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H^^ 

1-(1-(6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)pyrrolid^ 
1-(1-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)pyrroli or 
1-(1-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-py^ 
anone, or their pharmaceutically-acceptable salts. 
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[0029] The invention also relates to: 

(20) a pharmaceutical composition comprising the following (1) to (3), which is used for remedy, prevention and/or 
retardation of onset of type-ll diabetes: 

(1) a compound described in any one of above (1) to (19), 

(2) one or more compounds selected from the following groups (a) to (h): 

(a) any other glucokinase activator, 

(b) a bis-guanide, 

(c) a PPAR agonist, 

(d) an insulin, 

(e) a somatostatin, 

(f) an cc-glucosidase inhibitor, 

(g) an insulin, and 

(h) a DPP-IV (dipeptidyl peptidase IV) inhibitor, 

(3) a pharmaceutical^ acceptable carrier; 

(21) a glucokinase activator comprising a compound or its pharmaceutical^ acceptable salt described in any one 
of above (1) to (19), as the active ingredient thereof; 

(22) a medicine for remedy and/or prevention of diabetes, comprising a compound or its pharmaceutically-acceptable 
salt described in any one of above (1 ) to (20), as the active ingredient thereof; and 

(23) a remedy and/or a preventive for obesity, comprising a compound or its pharmaceutically-acceptable salt 
described in any one of above (1) to (20), as the active ingredient thereof. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0030] The meanings of the terms used in this description are described below, and the compounds of the invention 
are described in more detail hereinunder. 

[0031] Unless otherwise specifically indicated in this description, the following groups have the meanings described 
below. 

[0032] "Aryl" means preferably a hydrocarbon aromatic ring having from 6 to 14 carbon atoms, including, for example, 
phenyl, naphthyl, biphenyl, anthryl. Of those, preferred are phenyl and naphthyl; and more preferred is phenyl. 
[0033] "C^ alkyl" means a linear or branched alkyl having from 1 to 6 carbon atoms, including, for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl, neopentyl, isopentyl, 1,1-dimethylpropyl, 1- 
methylbutyl, 2-methylbutyl, 1,2-dimethylpropyl, hexyl, isohexyl, 1-methylpentyl, 2-methylpentyl, 3-methylpentyl, 1,1- 
dimethylbutyl, 1,2-dimethylbutyl, 2,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl, 
2-ethylbutyl, 1,2,2-trimethylpropyl, 1-ethyl-2-methylpropyl. 

[0034] "C 2 ^ alkenyl" means a linear or branched alkenyl having from 2 to 6 carbon atoms, including, for example, 
allyl, 2-propenyl, 1-butenyl, 2-butenyl, 2-methyl-2-butenyl, 1-pentenyl. 

[0035] "C^ cycloalkyl" concretely includes, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl. 

[0036] "Halogen" means fluorine, chlorine, bromine or iodine. 

[0037] ,, -(CH 2 ) 1 ^-OH" includes, for example, hydroxymethylene, hydroxyethylene. 

[0038] "-O-C^ alkyl" includes, for example, methoxy, ethoxy, propoxy or tert-butoxy. 

[0039] "-(CH 2 ) 1 _ 6 -OC 1 _ 6 alkyr includes, for example, methoxymethyl, methoxyethyl, propyloxymethyl, isopropyloxyme- 
thyl. 

[0040] "-0(0)-^ alkyl" includes, for example, acetyl, ethylcarbonyl, isopropylcarbonyl, propylcarbonyl. 
[0041] "-CfOJOC-j.e alkyl" includes, for example, methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl. 
[0042] , '-(CH 2 ) 1 ^-NH 2 " includes, for example, aminomethyl, aminoethyl, aminopropyl. 
[0043] "-NH-C^ alkyl" includes, for example, methylamino, ethylamino, propylamino or 2-methylbutyl-amino. 
[0044] "-N-di-(C 1-6 alkyl)" means a group of the same or different, above-defined "C^ alkyls" combined with N, and 
includes, for example, dimethylamino, ethylpropylamino, 2-methylbutyl-1 -methylamino. In "-N-di-(C 1-6 alkyl)", the same 
or different alkyls may form a ring together with the nitrogen atom. Examples of the ring are piperidine, pyrrolidine. 
[0045] "-CH3_aF a " means a group derived from methyl by substituting from 1 to 3 hydrogen atoms therein with fluorine 
atoms, and includes, for example, trifluoromethyl, difluoromethyl orfluoromethyl. 

[0046] "-OCH 3 . a F a " means a group of the above-defined ,, -CH 3 _ a F a " combined with an oxygen atom, and includes, 
for example, trifluoromethoxy, difluoromethoxy or fluoromethoxy. 
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a indicates an integer of from 1 to 3. 

[0047] For more concretely disclosing the compounds of the invention, symbols used in formula (l-O), (1-1 ), (I-2), (I- 
1 1) or (1-12) are described with reference to its concrete examples. 
[0048] Compounds' of formula (l-O) of the invention are described. 



[0049] X 5 represents -0-, -S-, -S(O)-, -S(0) 2 -, a single bond or a -O-C^-alkyl. 

[0050] R 1 represents an aryl, or represents a 4- to 10-membered, monocyclic or twin-cyclic hetero ring having, in the 
ring, from 1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom. 
[0051] "Aryl" for R 1 may be the same as the above-defined aryl , preferably phenyl, naphthyl or biphenyl, more preferably 
phenyl. 

[0052] "4- to 7-membered monocyclic or 9- or 10-membered condensed hetero ring having, in the ring, from 1 to 4 
hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom" represented by 
R 1 means a 4- to 7-membered monocyclic or 9- or 10-membered twin-cyclic aliphatic hetero ring or aromatic hetero ring 
as a whole of the ring, in which from 1 to 4 ring-constituting atoms of the hetero ring are hetero atoms selected from a 
nitrogen atom, a sulfur atom and an oxygen atom and the other atoms of the hetero ring-constituting atoms are carbon 
atoms. 

[0053] In case where the hetero ring has a nitrogen atom in the ring, then the nitrogen atom may form an N-oxide. 
[0054] In case where the hetero ring has 2 or 3 hetero atoms in the ring, then the hetero atoms may be the same or 
different. 

[0055] In case where he hetero ring is an aliphatic hetero ring, then it may have 1 or 2 double bonds in the ring. 
[0056] In case where the hetero ring is an aliphatic hetero ring, then the methylene in the hetero ring may be substituted 
with a nitrogen atom, a sulfur atom or an oxygen atom, and further, the sulfur atom may be oxidized to be a sulfenyl or 
sulfonyl. 

[0057] The hetero ring includes, for example, azetidinyl, thiazolidinyl, pyrrolidinyl, pyrrolinyl, 2-pyrrolidonyl, azepanyl, 
2,5-dioxopyrrolidinyl, 2-benzoxolinonyl, 1,1-dioxotetrahydrothienyl, 2,4-dioxoimidazolidinyl, 2-oxo-[1,3,4]-(4-triazolinyl), 
2-oxazolidinonyl, 5,6-dihydrouracylyl, 1 ,3-benzodioxolyl, [1 ,2,4]-oxadiazolinyl, 2-azabicyclo[2.2.1]heptyl, 4-thiazolidonyl, 
morpholinyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 2,3-dihydrobenzofuranyl, benzothienyl, isoxazolyl, tetrahydro- 
pyranyl, piperidyl, 1-oxo-1,3-dihydroisoindolyl, piperazinyl, thiomorpholino, 1,1-dioxothiomorpholino, tetrahydropyranyl, 
1,3-dioxolanyl, homopiperazinyl, thienyl, isoxazolyl, imidazolyl, pyrrolyl, thiazolyl, thiadiazolyl, isothiazolyl, [1 ,2,4]-tria- 
zolyl, [1,2,3Hriazolyl, pyranyl, indolyl, pyrimidinyl, thiazolyl, pyrazinyl, pyridazinyl, pyridyl, 4-pyridonyl, quinolyl or isoqui- 
nolyl. 

[0058] Of those, the 4- to 7-membered monocyclic hetero ring concretely includes, for example, azetidinyl, isoxazolyl, 
pyrrolidinyl, 2-pyrrolidonyl, 2,5-dioxopyrrolidonyl, morpholino, tetrahydrofuranyl, azepanyl, piperidyl, piperazinyl, thio- 
morpholino, tetrahydropyranyl, imidazolyl, triazolyl, oxadiazolyl, tetrazolyl, pyrazolyl, indolyl, thiazolyl, thiadiazolyl, pyrazi- 
nyl, pyridazinyl or pyridyl. 

[0059] Of those, the 4- to 7-membered monocyclic aliphatic hetero ring concretely includes, for example, azetidinyl, 
pyrrolidinyl, piperidino, piperidinyl, azepanyl, piperazinyl, morpholino, thiomorpholino, homopiperazinyl, imidazolidinyl, 
pyrazolidinyl. 

[0060] Of those, the 5- or 6-membered monocyclic aromatic hetero ring concretely includes, for example, pyrrolyl, 
furyl, thienyl, pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, 
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl. 

[0061] Of those, the 9- or 10-membered condensed hetero ring concretely includes, for example, benzofuranyl, ben- 
zimidazolyl, benzothiophenyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl, benzisoxazolyl, pyridoimidazolyl, quinolyl, 
isoquinolyl, quinoxalinyl, quinazolinyl, phthalazinyl, cinnolinyl, indolyl, indazolyl, purinyl, indolidinyl, isoindolyl, pteridinyl 
or naphthyridinyl. 

[0062] The hetero ring is preferably a 4- to 7-membered monocyclic aliphatic hetero ring or a 5- or 6-membered 
aromatic hetero ring in which at least one hetero ring-constituting atom is a nitrogen atom. 
[0063] R 1 may be substituted with from 1 to 3 R 4 's. 
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[0064] R 4 independently represents a -C^ alkyl (the alkyl may be substituted with the same or different, from 1 to 3 

hydroxyls, halogens, -OC(0)-C 1 ^ alkyls (the alkyl may be substituted with from 1 to 3 halogens) or -OC 1-6 alkyls), 

a -C^ cycloalkyl, 

a -C 2 ^ alkenyl, 

-C(0)-N(R 51 )R 52 t 

-S(0) 2 -N(R 51 )R 52 

an -O-C^ alkyl (the alkyl may be substituted with a halogen or N(R 51 )R 52 ), 
an -SfOfo^-C^ alkyl, 

a -C(0)-C 1 . 6 alkyl (the C-,^ alkyl may be substituted with a halogen, an amino, CN, a hydroxy, an -O-C^ alkyl, -CH3_ a F a , 
an -OC(0)-C 1 ^ alkyl, an -N(C^ alkyl)C(0)0-C^ alkyl, a phenyl, -N(R 51 )R 52 , an -NH-CfOJ-C^ alkyl, an -N(C^ alkyl )-C 
(0)-Ci-6 alkyl or an -NH-S(O) 0 _ 2 -C 1j6 alkyl), 
a -C(0)-C3^ cycloalkyl, 
a -C(S)-C^ alkyl, 

a -C(OHW w alkyl. 

-(CH 2 ) 0 ^-N(R53)-C(O)-R54, 

-N(R53)-C(0)-0-R 54 , 

a -C(0)-aryl (the aryl may be substituted with a halogen), 
a -C(0)-aromatic hetero ring, 
a -C(0)-aliphatic hetero ring, 

a hetero ring (the hetero ring may be substituted with a -C 1-6 alkyl (the -C-,^ alkyl may be substituted with a halogen or 
an -O-C^ alkyl)), 

a phenyl, (the phenyl may be substituted with a halogen, a -C-^ alkyl, an -O-C^ alkyl), 
a halogen, CN, a formyl, COOH, an amino, an oxo, a hydroxy, a hydroxyamidino or a nitro; 
"Halogen" for R 4 means the same as the above-defined group. 

"-C^ alkyl" for R 4 means a linear or branched alkyl having from 1 to 6 carbon atoms, including, for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl, neopentyl, isopentyl, 1,1-dimethylpropyl, 1- 
methylbutyl, 2-methylbutyl, 1,2-dimethylpropyl, hexyl, isohexyl, 1-methylpentyl, 2-methy I pentyl, 3-methylpentyl, 1,1- 
dimethylbutyl, 1,2-dimethylbutyl, 2,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl, 
2-ethylbutyl, 1,2,2-trimethylpropyl, 1 -ethyl-2-methy I propyl. 

[0065] "-C^ alkyl" may be substituted with from 1 to 3 hydroxyl, halogens, -OC(0)-C 1mG alkyls (the alkyl may be 
substituted with from 1 to 3 halogens) or -O-C^ alkyls. 

[0066] In case where "-C^ alkyl" has 2 or 3 of the above-mentioned substituents, they may be the same or different. 

[0067] The halogen for the substituent includes the same as those for the above-defined halogen. 

[0068] The -OC(0)-C 1 . 6 alkyl for the substituent includes, for example, methylcarbonyloxy, ethylcarbonyloxy, isopro- 

pylcarbonyloxy. 

[0069] The -OC(0)-C 1 _ 6 alkyl forthe substituent may be substituted with from 1 to 3 of the above-defined halogen atoms. 

[0070] The -O-C^ alkyl for the substituent includes, for example, methoxy, ethoxy, propoxy, isopropoxy. 

[0071] "-SfOfo^-C^ alkyl" for R 4 means a group of -S(O) 0 _ 2 - combined with the above-defined -C 1-6 alkyl, including, 

for example, -S-ethyl, -S-methyl, -S-isopropyl, -S-propyl, -S(0) 2 - methyl, -S(0) 2 -ethyl. 

[0072] The -C^e alkyl in "-SfOfo^-C^e alkyl" may be substituted with a hydroxy. 

[0073] "-C 3 _ 8 cycloalkyl" for R 4 includes the same as those of the above-defined group. 

[0074] "-C 2 ^ alkenyl" for R 4 includes the same as those of the above-defined group. 

[0075] "C(0)N(R 51 )R 52 " for R 4 means a substituted or unsubstituted carbamoyl group, or means a 4- to 7-membered 
aliphatic hetero ring formed together by N, R 51 and R 52 and combined with the carbonyl. 

[0076] Of "C(0)N(R 51 )R 52 " for R 4 , the substituted or unsubstituted carbamoyl includes, for example, carbamoyl, meth- 
ylcarbamoyl, ethylcarbamoyl, isopropylcarbamoyl, propylcarbamoyl, ethylmethylcarbamoyl, dimethylcarbamoyl, isopro- 
pylmethylcarbamoyl, diisopropylcarbamoyl, diethylcarbamoyl. 

[0077] Of "C(0)N(R 51 )R 52 " for R 4 , the 4- to 7-membered aliphatic hetero ring formed together by N, R 51 and R 52 
concretely includes, for example, azetidinyl, pyrrolidinyl, piperidino, piperazinyl, morpholino. Accordingly, C(0)N(R 51 ) 
R 52 includes azetidine-1 -carbonyl, pyrrolidine-1-carbonyl, piperidine-1 -carbonyl, piperazine-1 -carbonyl, morpholine-1- 
carbonyl. 

[0078] "-CfOJ-O-C^ alkyl" for R 4 may be the same as the above-defined "-CfOJ-O-C-,^ alkyl". 

[0079] "-O-C-,^ alkyl" for R 4 may be the same as the above-defined "-O-C,^ alkyl". 

[0080] The -O-C^ alkyl may be substituted with a halogen or N(R 51 )R 52 . 

[0081] "-CfOJ-C^ alkyl" for R 4 may be the same as the above-defined n -C{0)-C^ 6 alkyl". 

[0082] The "-CfOH^.g alkyl" may be substituted with a halogen, an amino, -CH 3 . a F a , CN, a hydroxy, an -O-C^ alkyl, 
an -0-C(0)-C^ alkyl, an -N-(C^ alkylJ-CfOJO-C^ alkyl, an -NH-C(0)0-C^alkyl ( a phenyl, -N(R 51 )R 52 an -NH-C 
(OyC 1s alkyl, an -N-(C^ alkyl)-C(0)-C 1-6 alkyl or an -NH-S(O) 0 . 2 -C 1 ^ alkyl. 
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[0083] "Halogen" for the substituent may be the same as the above-defined halogen. 

[0084] "-CH^Fa" for the substituent may be the same as the above-defined n -CH 3 ^F a ". 

[0085] "-O-C,^ alky!" for the substituent may be the same as the above-defined "-O-C^ alkyl". 

[0086] "-0-C(0)-C 1 ^ alkyl" for the substituent may be the same as the above-defined B -OC(0)-C 1 ^ alkyl". 

[0087] "-N-(C 1-6 alkyl)-C(0)0-C 1-6 alkyl" for the substituent means a group of -IM-fC^ alkyl)- as combined with the 

above-mentioned -0(0)0-0^ alkyl, and concretely includes, for example, -N(Me)-C(0)0-tert-butyl. 

[0088] "-NH-C(0)0-C 1 ^ alkyl" for the substituent means a group of-NH- as combined with the above-mentioned -C 

(0)0-0^ alkyl, and concretely includes, -NH-C(0)0-methyl, -NH-C(0)0-ethyl, -NH-C(0)0-isopropyl, -NH-C(0)-propyl. 

[0089] "-N(R 51 )R 52 " for the substituent may be the same as the above-defined n -N(R 51 )R 52 ". 

[0090] "-NH-C(0)-C 1 _ 6 alkyl" for the substituent means a group of -NH-C(O)- as combined with the above-defined 

-C^ alkyl, and concretely includes, for example, -NH-C(0)-methyl, -NH-C(0)-ethyl, - NH-C(0)-isopropyl, -NH-C(0)-pro- 

pyl. 

[0091] "-N-fC,^ alkylJ-CfOJ-C^ alkyl" for the substituent means a group of -N-(C 1 ^ alkyl)-C(O)- as combined with 
the above-defmed)-C 1 ^ alkyl, and concretely includes, for example, -N(methyl)-C(0)-methyl, -N (methyl )-C(0)-ethyl, -N 
(ethyl)-C(OHsopropyl, -N(methyl)-C(0)-isopropyl, -N(isopropyl)-C(0)-methyL 

[0092] The -NH-S(O) 0 . 2 -C 1 ^ alkyl for the substituent means a group of -NH- as combined the above-mentioned -S 
(0)o-2~ c i-6 alkvl ' and concretely includes, for example, -NH-S(0) 2 -methyl, -NH-S(0) 2 -ethyl, -NH-S(0) 2 -isopropyl. 
[0093] "-CfOJ-C^ alkyl" optionally having the above-mentioned substituent on the C,^ alkyl concretely includes, for 
example, fluoromethylcarbonyl, 2,2,2-trifluoroethylcarbonyl, cyanomethylcarbonyl, hydroxymethylcarbonyl, 2-hydrox- 
yethylcarbonyl, methoxymethylcarbonyl, aminomethylcarbonyl, N-methylaminocarbonyl, 2-phenylethylcarbonyl. 
[0094] "-CfSJ-C^ alkyl" for R 4 means a group of -C(S)- as combined with the above-defined "-C-, ^ alkyl", and concretely 
includes, for example, -C(S)-methyl, -C(S)-ethyl, -C(S)-isopropyl, -C(S)-propyl. 

[0095] In ,, -(CH 2 ) 0 ^-N(R 53 )-C(O)-R 54 " for R 4 , R 53 means a hydrogen atom or a -C 1-6 alkyl; and R 54 means a -C 1-6 
alkyl; or in -NfR^J-CfOJ-R 54 in "-(CH 2 ) 0 ^-N(R 53 )-C(O)-R 54 " l -N-C(O)- and R 53 and R 54 may together form a 4- to 7- 
membered nitrogen-containing aliphatic hetero ring (the hetero ring may be substituted with an oxo, and may have 1 or 
2 double bonds in the ring). 

[0096] ,, -(CH 2 ) 0 ^-N(R 53 )-C(O)-R 54 " in which R 53 is a hydrogen atom or a -C^ alkyl and R 54 is a -C 1-6 alkyl concretely 
includes, for example, -CH 2 -NH-C(0)-methyl, -CH 2 -NH-C(0)-ethyl, -CH 2 -NH-C(0)-isopropyl, -CH 2 -NH-C(0)-propyl, 
-CH 2 -N(methyl)-C(0)-methyl l -CH 2 -N(ethyl)-C(0)-methyl, -NH-C(0)-methyl,- NH-C(0)-ethyl, -NH-C(0)-isopropyl, -NH- 
C(0)-propyl, -N(methyl)-C(0)-methyl, - N(ethyl)-C(0)-methyl. 

[0097] In case where -N-C(O)- and the C^-alkyls for R 53 and R 54 together form a 4- to 7-membered nitrogen-containing 
aliphatic hetero ring (the hetero ring may be substituted with an oxo, and may have 1 or 2 double bonds in the ring), 
"-(CH 2 ) 0 ^-N(R 53 )-C(O)-R 54 " concretely includes, for example, groups of the following formula (IV): 



o o o 




(IV) 

[0098] In "-N(R 55 )-C(0)-0-R 56 " for R 4 , R 55 represents a hydrogen atom or a -C^ 6 alkyl; and R 56 represents a -C 1-6 
alkyl; or in -N(R 55 )-C(0)-0-R 56 in "-N(R 55 )-C(0)-0-R56", -N-C(0)-0- and the alkyls for R 55 and R 56 together form a 4- 
to 7-membered nitrogen-containing aliphatic hetero ring. 

[0099] In case where R 55 represents a hydrogen atom or a -C^ alkyl, and R 56 represents a -C^ alkyl, "-N(R 55 )-C 
(OJ-O-R 56 " concretely includes, for example, -NH-C(0)-0-methyl, -NH-C(0)-0-ethyl, -NH-C(0)-0-isopropyl, -NH-C 
(0)-0-propyl, -N(methyl)-C(0)-0-methyl, -N(ethyl)-C(0)-0-methyl. 

[0100] In case where -N-C(0)-0- and the C^-alkyls for R 55 and R 56 together form a 4- to 7-membered nitrogen- 
containing aliphatic hetero ring, "-NfR^J-CtOJ-R 54 " concretely includes, for example, groups of the following formula (V): 
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(V) 



[0101] w -C(0)-aryr for R 4 means a group of a carbonyl as combined with the above-defined aryl, and concretely 
includes, for example, benzoyl, naphthylcarbonyl. 

[0102] The aryl in the "-C(0)-aryr may be substituted with from 1 to 3 of the above-defined halogen atoms. 
[0103] In case where the group has 2 or 3 halogens for the substituents, then they may be the same or different. 
[0104] "-C(0)-aromatic hetero ring" for R 4 means a group of a carbonyl as combined with the above-defined, 5- or 6- 
membered monocyclic aromatic hetero ring or 9- or 10-membered twin-cyclic aromatic hetero ring, and concretely 
includes, for example, -C(0)-pyrrolyl, -C(0)-furyl, -C(0)-thienyl, -C(O)-,- C(0)-pyrazolyl 1 -C(0)-isoxazolyl, -C(0)-isothi- 
azolyl, -C(0)-imidazolyl, -C(0)-oxazolyl, -C(0)-thiazolyl, -C(0)-triazolyl, -C(0)-oxadiazolyl, -C(0)-thiadiazolyl, -C 
(0)-tetrazolyl, -C(0)-pyridyl, -C(0)-pyrazinyl, -C(0)-pyrimidinyl, -C(0)-pyridazinyl. 

[0105] "-C(0)-aromatic hetero ring" for R 4 means a group of a carbonyl as combined with the above-defined, 4- to 7- 

membered monocyclic aliphatic hetero ring, and concretely includes, for example, -C(0)-azetidinyl, -C(0)-pyrrolidinyl, 

-C(0)-piperidino, -C(0)-piperidinyl p -C(0)-azepanyl, -C(0)-piperazinyl, - C(0)-morpholino, -C(0)-thiomorpholino, -C 

(0)-homopiperazinyl, -C(0)-imidazolidinyl, -C(0)-pyrazo!idinyl. 

[0106] "Hetero ring" for R 4 may be the same as those of the "hetero ring" for R 1 . 

[0107] The hetero ring may be substituted with from 1 to 3 -C^-alkyls, halogens or -O-C^-alkyls. 

[0108] In case where the ring is substituted with 2 or 3 such substituents, then they may be the same or different. 

[01 09] The -C| ^-alkyl, halogen and -0-C 1 ^-alky I forthe substituents may be the same as those mentioned hereinabove 

for the groups. 

[0110] "Halogen" for R 4 may be the same as the above-defined "halogen". 

[01 1 1] "Phenyl" for R 4 may be substituted with a halogen, a -C^ alkyl or an -O-C^ alkyl. 

[01 1 2] In case where R 1 has 2 or 3 R 4 's, then the same or different two R 4 's may together form a 4-to 6-membered 
ring, which concretely includes, for example, groups of the following formula (VI): 

o o o 

o. o. 6. o. 



p p p 

o .6.6 .6 

(VI) 

[0113] -X 5 - represents -0-, -S-, -S(O)-, -S(0) 2 -, a single bond or an -O-C^g alkyl. 
[01 14] Preferably, -X 5 - is -0-, -S-, -S(O)-, -S(0) 2 - or a single bond. 

[0115] R 1 -X 5 -(R 1 may be substituted with from 1 to 3 R 4 's) concretely includes, for example, phenylsulfanyl, phenoxy, 
benzyloxy, phenethyloxy, 2-cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 2-cyano-6-fIuorophenoxy, 2-carbamoyl- 
phenoxy, 3-carbamoylphenoxy, 4-carbamoylphenoxy, 2-fluoro-6-carbamoylphenoxy, 2-methylcarbamoylphenoxy, 3- 
methylcarbamoylphenoxy, 4-methylcarbamoylphenoxy, 2-dimethylcarbamoylphenoxy, 3-dimethylcarbamoylphenoxy, 
4-dimethylcarbamoylphenoxy, 2-methoxy-phenoxy, 3-methoxyphenoxy, 4-methoxyphenoxy, 4-methoxymethylphenoxy, 
2-isopropylphenoxy, 3-isopropylphenoxy, 4-isopropylphenoxy-2-methylphenoxy, 3-methylphenoxy, 4-methylphenoxy, 
2-ethylphenoxy, 3-ethylphenoxy, 4-ethylphenoxy, 2-acetylphenoxy, 3-acetylphenoxy, 4-acetylphenoxy, 2-methanesul- 
fonyl-phenoxy, 3-methanesulfonylphenoxy, 3-chloro-4-methanesulfonylphenoxy, 4-methanesulfonylphenoxy, 2- 
ethanesulfonylphenoxy, 3-ethanesulfonylphenoxy, 4-ethanesulfonylphenoxy, 2-methoxycarbonylphenoxy, 3-methoxy- 
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carbonylphenoxy, 4-methoxycarbonylphenoxy, 2-ethoxycarbonylphenoxy, 3-ethoxycarbonylphenoxy, 4-ethoxycarbo- 
nylphenoxy, 2-hydroxyphenoxy, 3-hydroxyphenoxy, 4-hydroxyphenoxy, 2-hydroxymethylphenoxy, 3-hydroxymethyl- 
phenoxy, 4-hydroxymethylphenoxy, 2-hydroxyethylphenoxy, 3-hydroxyethylphenoxy t 4-hydroxyethylphenoxy, 2-formyl- 
phenoxy, 3-formylphenoxy, 4-formylphenoxy, 2-(1-hydroxyethy])phenoxy, 3-(1-hydroxyethyl)phenoxy, 4-(1-hydroxye- 
thyl)phenoxy, 2,3-difluorophenoxy, 2,5-difluorophenoxy, 2,4-difluorophenoxy, 2,6 1 difluorophenoxy, 2-fluorophenoxy, 3- 
fluorophenoxy, 4-fluorophenoxy, 2-di-fluoromethoxyphenoxy, 3-difluoromethoxyphenoxy, 4-difluoromethoxyphenoxy, 

2- trifIuoromethoxyphenoxy, 3-trifIuoromethoxyphenoxy, 4-trifluoromethoxyphenoxy, 2-(1H-tetrazol-5-yl)phenoxy, 

3- (1 H-tetrazoi-5-yl)phenoxy, 4-(1 H-tetrazol-5-yl)phenoxy ( 4-(2-methyl-2H-tetrazol-5-yl)phenoxy, 2-(oxadiazol-3-yl)phe- 
noxy, 3-(oxadiazol-3-yl)phenoxy, 4-(oxadiazol-3-yl)phenoxy, 2-(5-methyloxadiazol-3-yl)phenoxy, 3-(5-methyloxadiazol- 

3- yl)phenoxy, 4-(5-methyloxadiazol-3-yl)phenoxy, 2-methoxyphenylsulfanyl, 3-methoxyphenylsulfanyl, 4-methoxyphe- 
nylsulfanyl, 2-methoxyphenylmethylsulfanyl, 3-methoxyphenylmethylsulfanyl, 4-methoxyphenylmethylsulfanyl, 2-(5- 
oxo-4,5-dihydro[1 ^^Joxadiazol-S-yOphenoxy, 3-(5-oxo-4,5-dihydro-[1 ,2,4]oxadiazol-3-yl)phenoxy, 4-(5-oxo-4,5-dihy- 
dro-[1 ,2,4]oxadiazol-3-yl)phenoxy, 2-(N-hydroxyamidino)phenoxy, 3-(N-hydroxyamidino)phenoxy, 4-(N-hydroxyamidi- 
no)phenoxy, 2'-fluorobiphenyl-4-yloxy, pyridin-2-ylsu!fanyl, pyridin-3-ylsulfanyl, pyridin-4-ylsulfanyl, pyridin-4-ylsulfo- 
nylaminopyridiyl-2-yloxy, pyridin-2-yloxy, pyridin-3-yloxy, pyridin-4-yloxy, 2-methoxypyridin-3-yloxy, 2-methoxypyridin- 

4- yloxy, 6-methoxypyridin-3-yloxy t 6-methoxypyridin-2-yloxy, 3-methoxypyridin-2-yloxy, 4-methoxypyridin-2-yloxy, 5- 
methoxypyridin-2-yloxy, 6-methoxymethylpyridin-3-yloxy, 2-difluoromethoxypyridin-3-yloxy, 4-difluoromethoxypyridin- 
3-yloxy, 6-methylpyridin-2-ylsulfanyl, 5-methylpyridin-2-ylsulfanyl, 4-methylpyridin-2-ylsulfanyl, 3-methylpyridin-2-ylsul- 
fanyl, 4-cyano-pyridin-3-yloxy, 6-cyano-pyridin-3-yloxy, 4-dimethylcarbamoylpyridin-3-yloxy, 6-methanesulfonyl-pyridin- 
3-yloxy, 6-ethanesulfonyl-pyridin-3-yloxy, 4-methanesulfonyl-pyridin-3-yloxy, 2-cyano-pyridin-3-yloxy, 2-dimethylcar- 
bamoyl-pyridin-3-yloxy, 2-methanesuifonyl-pyridin-3-yloxy, 2-methylpyridin-3-ylsulfanyl, 2-chloropyridin-3-yloxy, 6- 
acetylaminopyridin-3-yloxy, 2-oxo-2H-[1 .Slbipyridin-B'-yloxy, 4-methylpyridin-3-ylsulfanyl, 5-methylpyridin-3-ylsulfanyl, 
6-methylpyridin-3-ylsulfanyl, 2-methylpyridin-4-ylsulfanyl, 3-methylpyridin-4-ylsulfanyl, 4-methylpyridin-3-ylsulfonyl > 5- 
methylpyridin-3-ylsulfonyl, 6-methylpyridin-3-ylsulfonyl, 2-methylpyridin-3-ylsulfonyl, 3-methylpyridin-2-ylsulfonyl, 4- 
methylpyridin-2-ylsulfonyl, 5-methylpyridin-2-yisulfonyl, 6-methylpyridin-2-ylsulfonyl, 2-oxo-1 ,2-dihydropyridin-3-yloxy, 
1-methyl-2-oxo-1 ,2-dihydropyridin-3-yloxy, 1-ethyl-2-oxo-1 ,2-dihydropyridin-3-yloxy, 5-bromopyridin-2-yloxy, 6-(5-me- 
thyl-[1 ,2,4]oxadiazol-3-yl-pyridin)-3-yloxy, 6-([1 ^^oxadiazol-S-yl-pyridinJ-S-yloxy, IH-imidazol-2-ylsulfanyl, 1-methyl- 
1 H-imidazol-2-ylsulfanyl, 4H-[1 ,2,4]triazol-3-ylsulfanyl, 4-methyl-4H-[1 ^^Jtriazol-S-ylsulfanyl, 6-(2-methyl-2H-tetrazol- 

5- yl)pyridin-3-yloxy, 5-(2-oxo-oxadiazolidin-3-yl)pyridin-2-yloxy, 6-pyrazin-2-yl-pyridin-3-yloxy, 1-acetylpyrrolidin-2-yl, 2- 
acetylpyrrolidin-1-yl, 1-acetyl-3-fluoro-pyrroIidin-2-yl, 1-acetyl-5-methyl-pyrrolidin-2-yl, 1-acetylpiperidin-2-yl, 1-ethylcar- 
bonyl-pyrrolidin-2-yl, 2-ethylcarbonyl-pyrrolidin-1-yl, l-ethylcarbonyl-piperidin-2-yl, 1-n-propylcarbonyl-pyrrolidin-2-yl, 2- 
n-propylcarbonyl-pyrrolidin-2-yl, 1-n-propylcarbonyl-piperidin-2-yl, 1-isopropyl-pyrrolidin-2-yl, 2-isopropyl-pyrrolidin-1- 
yl, 1-isopropyl-piperidin-2-yl, 1-hydroxyethylcarbonyl-pyrroIidin-2-yl, 2-hydroxyethylcarbonyl-pyrrolidin-1-yl, 1-hydrox- 
yethylcarbonylpiperidin-2-yl, 1-hydroxymethy!carbonyl-pyrrolidin-2-yl, 2-hydroxymethylcarbonyl-pyrroIidin-1-yl, 1-hy- 
droxymethylcarbonyl-piperidin-2-yl, l-methoxymethylcarbonyl-pyrroIldin-2-yl, 2-methoxymethylcarbonyl-pyrrolidin-1-yl, 
1-methoxymethylcarbonyl-piperidin-2-yl, 1-ethoxymethylcarbonyl-pyrrolidin-2-yl, 2-ethoxymethylcarbonyl-pyrrolidin-1- 
yl, 1-ethoxymethylcarbonyl-piperidin-2-yl f 1-methylpyrrolidin-2-yl,2-methylpyrroIidin-1-yl, 1 -methyl piperidin-2-yl, 1-ethyl- 
pyrrolidin-2-yl, 2-ethylpyrrolidin-1-yl, 1 -e thy I pi pe ri d i n-2-y 1 , 1-phenylcarbonyl-pyrrolidin-2-yl, 2-phenylcarbonyl-pyrrolidin- 
1-yl, 1-phenylcarbonyl-piperidin-2-yl, l-phenethylcarbonyl-pyiTolidin-2-yl, 2-phenethylcarbonyl-pyrrolidin-1-yl, 1- 
phenethylcarbonyl-piperidin-2-yl, 1-benzylcarbony!-pyrrolidin-2-yl, 2-benzylcarbonyl-pyrrolidin-1-yl, 1-benzylcarbonyl- 
piperidin-2-ylJ-dimethylaminomethylcarbonyl-pyrrolidin-2-yl,2-dimethylam 1-dimeth- 
ylaminomethylcarbonyl-piperidin-2-yl, 1-methylaminomethylcarbonyl-py^ 

rolidin-1-yl, 1-methylaminomethylcarbonyl-piperidin-2-yl, 1-cyclohexylcarbony!-pyrrolidin-2-yl, 2-cyclohexylcarbonyl- 
pyrrolidin-1-yl, 1-yl-piperidin-2-yl, 1-cyclopentylcarbonyl-pyrrolidin-2-yl, 2-cyclopentylcarbonyl-pyrrolidin-1-yl, 1-cy- 
clopentylcarbonylpiperidin-2-yl, 1-(1-methyl-3-oxobutylcarbonyl)-pyrrolidin-2-yl, 2-(1-methyl-3-oxobutylcarbony!)pyrroli- 
din-1-yl, 1-(1-methyl-3-oxobutylcarbonyl)piperidin-2-yl, 1-methanesulfonylpyrrolidin-2-yl, 2-methanesulfonyl-pyrrolidin- 
1-yl, 1-methanesulfonyl-piperidin-2-yl, 1-ethanesulfonylpyrrolidin-2-yl, 2-ethanesulfonyl-pyrrolidin-1-yi, 1-ethanesulfo- 
nyl-piperidin-2-yl, 1-isopropylsulfonylpyrrolidin-2-yl, 2-isopropylsulfonyl-pyrrolidin-1-yI, 1-isopropylsulfonyl-piperidin-2- 
yl, 1-carbamoylpyrrolidin-2-yl, 2-carbamoyl-pyrroiidin-1-yl, l-carbamoyl-piperidin-2-yl, 1-carbamoylmethyl-pyrrolidin-2- 
yl, 2-carbamoylmethyl-pyrrolidin-1-yl, l-carbamoylmethyl-piperidin-2-yl, 1-carbamoylethylpyrrolidin-2-yl, 2-carbamoyle- 
thyl-pyrrolidin-1-yl, 1-carbamoylethyl-piperidin-2-yl, l^pyrrolidin^-ylcarbonyljpyrrolidin^-yl, 2-(pyrrolidiri-2-ylcarbonyl) 
pyrrolidin-1-yl, 1-(pyrrolidin-2-ylcarbonyl)-piperidin-2-yl, 1-(pyrimidinyl-2-yl)pyrrolidin-2-yl, 2-(pyrimidinyl-2-yl)pyrrolidin- 
1-yl, 1-(pyrimidinyl-2-yl)piperidin-2-yl, 1-(pyrazinyl-2-yl)pyrrolidin-2-yl, 2-{ py razi ny I -2-y I ) pyrrol id in-1 -y 1 , 1-(pyrazinyl-2-yl) 
piperidin-2-yl, 1 -(pyridyl-2-yl )pyrrolid i n-2-y 1 , 2-(pyridyl-2-yl)pyrrolidin-1-yl, 1-(pyridyl-2-yl)piperidin-2-yl, 1-(pyridyl-3-yl) 
pyrrolidin-2-yl, 2-(pyridyl-3-yl)pyrrolidin-1-yl, 1-(pyridyl-3-yl)piperidin-2-yl, 1-trifluoromethylcarbonyl-pyridln-2-yl, 2-trif- 
luoromethylcarbonyl-pyrrolidin-1-yl, 1-trifluoromethylcarbonyl-piperidin-2-yl, 1-(2-hydroxyacetyl)pyrrolidin-2-yl, 2-(2-hy- 
droxyacetyl)pyrrolidin-1-yl, 1-(2-hydroxyacetyl)piperidirv2-yl, 1-(2-methyIaminoacetyl)pyrrolidin-2-yl, 2-(2-methylami- 
noacetyl)pyrrolidin-1-yl, l^-methylaminoacetyljpiperidin^-yl, 1-(2-dimethylaminoacetyl)pyrrolidin-2-yl, 2-(2-dimethyl- 
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aminoacetyl)pyrrolidin-1-yl, 1-(2-dimethylaminoacetyl)piperidin-2-yl f 1-n-propylaminoacetyl-pyrrolidin-2-yl, 2-n-pro- 
pylaminoacetylpyrrolidin-1-yl, 1-n-propylaminoacetyl-piperidin-2-yl, l-isopropylaminoacetyl-pyrrolidin-2-yl, 2-isopro- 
pylaminoacetyl-pyrrolidin-1-yl, 1-isopropylaminoacetyl-piperidin-2-yl. 

[01 16] The ring A represents a 5- or 6-membered nitrogen-containing aromatic hetero ring of a formula (II), optionally 
5 having, in the ring, from 1 to 3 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an 
oxygen atom (excepting the nitrogen atom of N* in formula II): 



10 




(n) 9 

or represents a group of the 5- or 6-membered aromatic hetero ring condensed with a phenyl or a pyridyl. 

15 [01 17] X represents a carbon atom or a nitrogen atom. 

[0118] More concretely, the 5- or 6-membered nitrogen-containing aromatic hetero ring for the ring A includes, for 
example, thiazolyl, imidazolyl, isothiazolyl, thiadiazolyl, triazolyl, oxazolyl, oxadiazolyl, isoxazolyl, pyrazinyl, pyridyl, py- 
ridazinyl, pyrazolyl, pyrimidinyl. Of those, preferred is thiazolyl, thiadiazolyl, isoxazolyl, pyrazinyl, pyridyl, pyridazinyl, 
triazolyl or pyrazolyl; and more preferred is pyridyl, pyrazinyl, thiazolyl, thiadiazolyl, isoxazolyl or pyrazolyl. 

20 [0119] More concretely, the twin ring of the 5- or 6-membered nitrogen-containing aromatic ring condensed with a 
phenyl or a pyridyl for the ring A includes, for example, indolyl, benzimidazolyl, benzoxazolyl, pyridothiazolyl, benzothi- 
azolyl. 

[0120] The ring A is preferably a 5- or 6-membered nitrogen-containing aromatic hetero ring. 
[0121] The ring A may have, in the ring, 1 or 2 substituents mentioned hereinabove for R 3 . In case where the ring A 
25 has two such substituents, they may be the same or different. 

[0122] Concretely, R 3 includes, for example, methyl, ethoxy, hydroxymethyl, methoxycarbonyl, methoxymethyl, ami- 
nomethyl, cyano, acetyl, fluorine, chlorine, bromine and difluoromethyl. 

[0123] From the above, the ring A (the ring A may be substituted with from 1 to 3 R 3 's) more concretely includes, fro 
example, 3H-imidazol-4-yl, IH-imidazol-2-yl, [1,2,4]triazol-3-yl, [1,2,3]triazol-4-yl, pyrazol-3-yl, pyrazol-1-yl, pyridin-2-yl, 

30 pyrazin-2-yl, oxazol-2-yl, oxazol-4-yl, [1 ,2,4]thiadiazol-5-yl, [1 ,2,4]thiadiazol-3-yl, thiazol-2-yl, thiazol-4-yl, [1 ,2,5]thiadi- 
azol-3-yl, pyrrol-2-yl, isothiazol-3-yl, isoxazol-3-yl, 4-methyl-thiazol-2-yl, 4-hydroxymethyl-thiazol-2-yl, 4-methoxycarbo- 
nyl-thiazol-2-yl, 4-methoxymethyl-thiazol-2-yl, 4-aminomethyl-thiazol-2-yl, 4-cyano-thiazol-2-yl, 4-cyano-thiazol-2-yl, 4- 
fluoro-thiazol-2-yl, imidazol-2-yl, 4-methyl-imidazol-2-yl, 4-methoxycarbonyl-imidazol-2-yl, isothiazol-3-yl, 4-hydroxyme- 
thyl-isothiazol-3-yl, [1 ,3,4]thiadiazol-2-yl, 5-acetyl-[1 ,3,4]thiadiazol-2-yl, [1 ,2,4]triazol-2-yl, 5-hydroxymethyl-[1 ,2,4]tria- 

35 zol-3-yl, 4-methyl-pyridin-2-yl, 4-methoxymethylimidazol-2-yl, 4-acetyl-imidazol-2-yl, 5-hydroxymethyl-imidazol-2-yl, 5- 
methyl-[1,3,4]thiadiazol-2-yl, 5-fluoro[1,3,4]thiadiazol-2-yl, 5-methyl-[1,2 f 4]triazol-2-yl, 5-acetyl-[1,2,4]triazol-3-yl, 4- 
methoxymethylisoxazol-2-yl, 5-methyl-isoxazol-3-yl, 5-hydroxymethyl-isoxazol-3-yl, 1-oxy-pyrazin-2-yl, 1-oxypyridin-2- 
yl, 5-methoxymethyl-isoxazol-3-yl, 5-methylcarbonyl-isoxazol-3-yl, 5-chloro-isoxazol-3-yl, 5-aminomethyl-isoxazol-3-yl, 
4-methyl-1 H-pyrazol-3-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyridazin-3-yl, 6-methyl-pyridazin-3-yl, 2-methyl-thiazol-4-yl, thi- 

40 azolo[5,4-b]pyridin-2-yl, 3-methyl[1 ,2,4]thiadiazolyl-5-yl, 1-methyl-1 H-pyrazol-3-yl. 

[0124] R 2 means a hydroxy, a formyl, -CH 3 . a F a , -OCH 3 _ a F a , an amino, CN, a halogen, a alkyl or-(CH 2 )i^OH. 
[0125] R 2 is preferably a hydroxy, a formyl, -CH 3 . a F a (preferably trifluoromethyl), -OCH 3 . a F a , a halogen, a C 1-6 alkyl, 
an amino, CN, -(CH 2 ) 1 ^OH; more preferably a hydroxy, a formyl, -CH 3 . a F a (preferably, trifluoromethyl), -OCH^Fg 
(preferably, trifluoromethoxy), an amino, a halogen, a -C^e alkyl, CN or - (CH 2 ) 1 ^OH, even more preferably a hydroxy, 

45 a formyl, an amino, a halogen (preferably, fluorine, chlorine), a -C^ 6 alkyl or -(CH 2 ) 1 ^OH. 
[0126] q indicates an integer of from 0 to 2. 
[0127] When q is 2, then R 2 's may be the same or different. 

[0128] Of the compounds of formula (I-0), however, those where one X 5 is an oxygen atom or a sulfur atom and the 
other X 5 is a single bond, and those where both X 5 's are single bonds, and R 1 is an aryl, or a 4- to 10-membered 
so monocyclic or twin-cyclic hetero ring having, in the ring, from 1 to 4 hetero atoms selected from a group consisting of a 
nitrogen atom, a sulfur atom and an oxygen atom (R 1 may be substituted independently with from 1 to 3 R 1 's; and when 
the hetero ring is an aliphatic hetero ring, then it may have 1 or 2 double bonds) are excluded from the compounds of 
the invention. 

[0129] Of the above-mentioned formula (I), a group of the partial structure represented by the following formula (VII) 
55 is described. 
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[01 30] In formula (VI I), X A to X 4 each are a carbon atom or a nitrogen atom; and of X t to X 4 , at least two are carbon atoms. 
[0131] More preferably, all of X 1 to X 4 in formula (VII) are carbon atoms. 

[0132] In a preferred embodiment of the invention, the compounds of formula (I-0) are those represented by the 
following formula (1-1): 



[In the formula, R 11 represents a phenyl optionally substituted with from 1 to 3 R 4 's, or represents a 5- or 6-membered 
nitrogen-containing aromatic hetero ring having, in the ring, from 1 to 4 hetero atoms selected from a group consisting 
of a nitrogen atom, a sulfur atom and an oxygen atom (the nitrogen-containing aromatic hetero atom may be substituted 
with from 1 to 3 R 4 's); and X 51 represents -0-, -S-, -S(O)- or -S(0) 2 -; and the other symbols have the same meanings 
as above]. 

[0133] "Phenyl optionally substituted with from 1 to 3 R 4 's" for R 11 is a phenyl that may be substituted with from 1 to 
3 of the above-mentioned R 4 's. 

[01 34] "5- or 6-membered nitrogen-containing aromatic hetero ring having, in the ring , from 1 to 4 hetero atoms selected 
from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom" for R 11 means a 5- or 6-membered 
monocyclic aromatic hetero ring mentioned hereinabove for R 1 , which has at least one nitrogen atom in the ring as the 
hetero ring-constitutive atom, and it concretely includes, for example, pyrrolyl, pyrazolyl, isoxazolyl, isothiazolyl, imida- 
zolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl. 
[0135] X v X 2 , X 3 and X 4 in formula (1-1) have the same meanings as those in formula (l-O); and preferably, all of X 1f 
X 2 , X 3 and X 4 are carbon atoms. 

[0136] R 4 in formula (1-1 ) has the same meaning as that of R 4 in formula (I-0). 
[0137] X 51 represents -0-, -S-, -S(O)- or -S(0) 2 -, preferably -O- or -S-, more preferably -0-. 
[0138] Formula (1-1) has two groups each represented by -X 51 -R 11 , and these may be the same or different. 
[0139] R 11 -X 51 - in formula (1-1) (R 11 may be substituted with from 1 to 3 R 4 's) concretely includes, for example, 
phenylsulfanyl, phenoxy, benzyloxy, 2-cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 2-carbamoylphenoxy, 3-car- 
bamoylphenoxy, 4-carbamoylphenoxy, 2-methylcarbamoylphenoxy, 3-methylcarbamoylphenoxy, 4-methylcarbamoyl- 
phenoxy, 2-dimethylcarbamoylphenoxy, 3-dimethylcarbamoylphenoxy, 4-dimethylcarbamoyIphenoxy, 2-(pyrrolidin-1- 
carbonyl)-phenoxy, 3-(pyrrolidin-1-carbonyl)-phenoxy, 4-(pyrrolidin-1-carbonyl)-phenoxy, 2-methoxy-phenoxy, 3-meth- 
oxyphenoxy, 4-methoxyphenoxy, 2-isopropylphenoxy, 3-isopropylphenoxy, 4-isopropy I phenoxy, 2-methylphenoxy, 3- 
methylphenoxy,4-methylphenoxy, 2-ethylphenoxy, 3-ethylphenoxy,4-ethyl phenoxy, 2-acetylphenoxy, 3-acetylphenoxy, 
4-acetyl phenoxy, 2-methanesulfonyl-phenoxy, 3-methanesulfonylphenoxy, 4-methanesulfonylphenoxy, 2-methoxycar- 
bonylphenoxy, 3-methoxycarbonylphenoxy, 4-methoxycarbonylphenoxy, 2-ethoxycarbonylphenoxy, 3-ethoxycarbonyl- 
phenoxy, 4-ethoxycarbonylphenoxy, 2-hydroxyphenoxy, 3-hydroxyphenoxy, 4-hydroxyphenoxy, 2-hydroxymethylphe- 
noxy, 3-hydroxymethylphenoxy, 4-hydroxymethylphenoxy, 2-hydroxyethylphenoxy, 3-hydroxyethylphenoxy, 4-hydrox- 
yethylphenoxy, 2-formyl phenoxy, 3-formylphenoxy, 4-formy I phenoxy, 2-(1-hydroxyethyl)phenoxy, 3-(1-hydroxyethyl) 
phenoxy, 4-(1-hydroxyethyl)phenoxy, 2,5-difluorophenoxy, 2,4-difluorophenoxy, 2,3-difluorophenoxy, 2,6-difluorophe- 
noxy, 2-fluorophenoxy, 3-fluorophenoxy, 4-fluorpphenoxy, 2-fluoro-6-carbamoylphenoxy, 2-do-fluoromethoxyphenoxy, 
3-difluoromethoxyphenoxy, 4-difluoromethoxyphenoxy, 2-trifluoromethoxyphenoxy, 3-trifluoromethoxyphenoxy, 4-trif- 
luoromethoxyphenoxy, 2-cyano-6-fluorophenoxy, 2-(1H-tetrazol-5-yl)phenoxy, 3-(1H-tetrazol-5-yl)phenoxy, 4-(1H- 
tetrazol-5-yl)phenoxy, 2-(oxadiazol-3-yl)phenoxy, 3-(oxadiazol-3-yl)phenoxy, 4-(oxadiazol-3-yl)phenoxy, 2-(5-methyl- 
oxadiazol-3-yl)phenoxy, 3-(5-methyloxadiazol-3-yl)phenoxy, 4-(5-methyloxadiazol-3-yl)phenoxy, 2-methoxyphenylsul- 




(i-i) 
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fanyl, 3-methoxyphenylsulfanyl, 4-methoxyphenylsulfanyl, 2-methoxyphenylmethylsulfanyf, 3-methoxyphenylmethylsul- 
fanyl, 4-methoxyphenylmethylsulfanyt, 2-(5-oxo4,5-dihydro-[1 ,2,4]oxadiazol-3-yl)phenoxy, 3-(5-oxo-4,5-dihydro-[1 ,2,4] 
oxadiazol-3-yl)phenoxy, 4-(5-oxo-4,5-dihydro-[1 ,2,4]oxadiazol-3-yl)phenoxy, 2-(N-hydroxyamidino)phenoxy, 3-(N-hy- 
droxyamidino)phenoxy, 4-(N-hydroxyamidino)phenoxy, pyridin-2-ylsulfanyl, pyridin-3-ylsulfanyl, pyridin-4-ylsulfanyl, py- 
ridin-2-yloxy, pyridin-3-yloxy, pyridin-4-yloxy, 2-methoxypyridin-3-yloxy, 2-methoxypyridin-4-yloxy, 6-methoxypyridin-3- 
yloxy, 6-methoxypyridin-2-yloxy, 3-methoxypyridin-2-y!oxy, 4-methoxypyridin-2-yloxy, 5-methoxypyridin-2-yloxy, 2-dif- 
luoromethoxypyridin-3-y!oxy, 6-methylpyridin-2-ylsulfanyl, 5-methylpyridin-2-ylsulfanyl, 4-methylpyridin-2-ylsulfanyl, 3- 
methylpyridin-2-ylsulfanyl, 4-cyano-pyridin-3-yloxy, 4-dimethylcarbamoyl-pyridin-3-yloxy l 4-methanesulfonyl-pyridin-3- 
yloxy, 2-cyano-pyridin-3-yloxy, 2-dimethylcarbamoyl-pyridin-3-yloxy, 2-methanesulfonyl-pyridin-3-yloxy, 2-methylpyrid- 
in-3-ylsulfanyl, 4-methylpyridin-3-ylsulfanyl, 5-methylpyridin-3-ylsulfanyl, 6-methylpyridin-3-ylsulfanyl, 2-methylpyridin- 
4-ylsulfanyl, 3-methylpyridin-4-ylsulfanyl, 4-methylpyridin-3-ylsulfonyl, 5-methylpyridin-3-ylsulfonyl, 6-methylpyridin-3- 
ylsulfonyl, 2-methylpyridin-3-ylsulfonyl, 3-methylpyridin-2-ylsulfonyl, 4-methylpyridin-2-ylsulfonyl, 5-methylpyridin-2-yl- 
sulfonyl, 6-methylpyridin-2-ylsulfonyl, 2-oxo-1 ,2-dihydropyridin-3-yloxy, 1-methyl-2-oxo-1,2-dihydropyridin-3-yloxy, 1- 
ethyl-2-oxo-1 ,2-dihydropyridin-3-yloxy, 1 H-imidazol-2-ylsulfanyl, 1-methyl-1 H-imidazol-2-ylsulfanyl, 4H-[1 ,2,4]triazol-3- 
ylsulfanyl or 4-methyl-4H-[1 ,2,4]triazol-3-ylsulfanyl. 

[0140] In a preferred embodiment of the compounds of the invention, both R 11 's in formula (1-1) are phenyls optionally 
substituted with from 1 to 3 R 4 's. 

[0141] In another preferred embodiment of the compounds of the invention, both R 11 's in formula (1-1) are 5- or 6- 
membered monocyclic nitrogen-containing aromatic hetero rings each having, in the ring, from 1 to 4 hetero atoms 
selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom (the nitrogen-containing hetero- 
aromatic ring may be substituted with from 1 to 3 R 4 's). 

[0142] In still another preferred embodiment of the compounds of the invention, one R 11 in formula (1-1) is a phenyl 
optionally substituted with from 1 to 3 R 4 's, and the other R 11 is a 5- or 6-membered monocyclic nitrogen-containing 
aromatic hetero ring having, in the ring, from 1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, 
a sulfur atom and an oxygen atom (the nitrogen-containing aromatic hetero ring may be substituted with from 1 to 3 R 4 's). 
[0143] In another preferred embodiment of the invention, the compounds of formula (l-O) are those represented by 
the following formula (I-2): 




[In the formula, R 12 represents a 5- to 7-membered nitrogen-containing hetero ring having, as the atom constituting 
the hetero ring, at least one nitrogen atom and optionally having, as the other hetero atoms, from 1 to 4 hetero atoms 
selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom (R 12 may be substituted with 
from 1 to 3 R 4 's, and when R 12 is an aliphatic hetero ring, then it may have 1 or 2 double bonds in the ring); X 52 
represents -0-, -S-, -S(O)-, -S(0) 2 - or a single bond; and the other symbols have the same meanings as above]. 
[0144] "4- to 7-membered nitrogen-containing hetero ring having, as the atom constituting the hetero ring, at least one 
nitrogen atom and optionally having, as the other hetero atoms, from 1 to 4 hetero atoms selected from a group consisting 
of a nitrogen atom, a sulfur atom and an oxygen atom" for R 12 may be the 4- to 7-membered monocyclic hetero ring for 
R 1 , which has at least one nitrogen atom in the hetero ring, and it concretely includes, for example, azetidinyl, pyrrolidinyl, 
piperidinyl, azepanyl, piperazinyl, morpholino, thiomorpholino, homopiperazinyl, imidazolidinyl, pyrazolidinyl, pyrrolyl, 
pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, 
pyrazinyl, pyrimidinyl or pyridazinyl. 
[0145] R 12 may have from 1 to 3 R 4 's as the substituents. 

[0146] When R 12 has 2 or 3 R 4 's as the substituents, then they may be the same or different. 
[0147] Of the groups mentioned hereinabove for R 4 , those preferred for the substituents for R 12 are a - CfOJ-C^ 
alkyl (the alkyl may be substituted with a halogen, a hydroxy, -N(R 51 )R 52 , an -O-C^ alkyl or phenyl), -C(0)-phenyl, 
a -C(0)-C 3 _ 7 cycloalkyl, a -C(0)-0-C 1 ^ alkyl, -C(0)-N(R 51 )R52, a -C-,^ alkyl, an aromatic hetero ring, -S(0) 2 -N(R 51 J )R 52 
or an -SfOfe-C^ alkyl. 

[0148] The substituents for R 12 concretely include, for example, acetyl, ethylcarbonyl, propylcarbonyl, isopropylcarb- 
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onyl, hydroxyethylcarbonyl, hydroxymethylcarbonyl, methoxymethylcarbonyl, ethoxymethylcarbonyl, methyl, ethyl, phe- 
nylcarbonyl, phenethylcarbonyl, benzylcarbonyl, dimethylaminomethylcarbonyl, methylaminomethylcarbonyl, cyclohex- 
ylcarbonyl, cyclopentylcarbonyl, 1-methyl-3-oxobutylcarbonyl, methanesulfonyl, ethanesulfonyl, isopropylsulfonyl, car- 
bamoyl, carbamoylmethyl, carbamoylethyl, pyrrolidin-2-carbonyl, pyrimidinyl, pyrazinyl, pyridyl, trifluoromethylcarbonyl, 
2-hydroxyacetyl, 2-methylaminoacetyl, 2-dimethylaminoacetyl, 2-ethylaminoacetyl, n-propylaminoacetyl, isopropylami- 
noacetyl, oxo, methyl, ethyl, isopropyl. 

[0149] X 51 in formula (I-2) is preferably -O- or -S- of those mentioned hereinabove for X 51 , more preferably -0-. 
[0150] X 52 in formula (I-2) represents -O, -S-, -S(O)-, -S(0) 2 - or a single bond. 

[0151] In case where R 12 is a 4- to 7-membered saturated nitrogen-containing aliphatic hetero ring having, as the 
atom constituting the hetero ring, at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 
hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom (the nitrogen- 
containing aliphatic hetero ring may be substituted with from 1 to 3 R 4 's), then X 52 is preferably a single bond. 
[01 52] In case where R 1 2 is a 5- to 7-membered nitrogen-containing aliphatic hetero ring having , as the atom constituting 
the hetero ring, at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected 
from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom, and having, in the ring, 1 or 2 double 
bonds (the 5- to 7-membered hetero ring may be substituted with from 1 to 3 R 4 's), then X§ 2 is preferably -0-, -S-, -S 
(Oy or -S(0) 2 -, more preferably -0-. 

[0153] "4- to 7-membered saturated nitrogen-containing aliphatic hetero ring having, as the atom constituting the 
hetero ring, at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected 
from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom" for R 12 concretely includes, for example, 
azetidinyl, pyrrolidinyl, piperidino, piperidinyl, homopiperidinyl, azepanyl, piperazinyl, morpholino, thiomorpholino, homo- 
piperazinyl, imidazolidinyl, pyrazolidinyl. Of those, preferred is azetidinyl, pyrrolidinyl or piperidinyl; also preferred is 
pyrrolidinyl, piperidinyl, homopiperidinyl; and more preferred is a group of a formula (111-1): 




(in-1) t 



or a formula (III-2): 




[in the formulae, n indicates an integer of from 1 to 3; and R 41 has the same meaning as R 4 ]; and even more preferred 
is a group of a formula (HI-3): 




(m-3) 

[in the formulae, R 4 has the same meaning as defined above, and the following formula (VIII): 
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indicates a bonding site at which the group bonds to X 53 ]. 

[0154] "4- to 7-membered saturated nitrogen-containing aliphatic hetero ring having, as the atom constituting the 
hetero ring, at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected 
from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom (the nitrogen-containing aliphatic hetero 
ring may be substituted with from 1 to 3 R 4 's) n for R 12 includes concretely, for example, 1-acetylpyrrolidin-2-yl, 2- 
acetylpyrrolidin-1-yl, 1-acetyl-3-fluoropyrrolidin-2-yl, 1-acetyl-5-methyl-pyrrolidin-2-yl, 1-acetylpiperidin-2-yl, 1-ethylcar- 
bonyl-pyrrolidin-2-yl, 2-ethylcarbonylpyrrolidin-1-yl, l-ethyicarbonyl-piperidin-2-yl, 1-n-propylcarbonyl-pyrrolidin-2-yi, 2- 
n-propylcarbonyl-pyrrolidin-2-yl, 1-n-propylcarbonyl-piperidin-2-yl, 1-isopropyl-pyrroIidin-2-yl, 2-isopropyl-pyrrolidin-1- 
yl, 1-isopropyl-piperidin-2-yl, 1-hydroxyethylcarbonyl-pyrrolidin-2-yl, 2-hydroxyethylcarbonyl-pyrrolidin-1-yl, 1-hydrox- 
yethylcarbonyl-piperidin-2-yl, 1-hydroxymethylcarbonylpyrrolidin-2-yl, 2-hydroxymethy!carbonyl-pyrrolidin-1-yl, 1-hy- 
droxymethylcarbonyl-piperidin-2-yl, 1-methoxymethylcarbonyl-pyrrolidin-2-yl, 2-methoxymethylcarbonyl-pyrrolidin-1-yl, 
1-methoxymethylcarbonyl-piperidin-2-yl, 1-ethoxymethylcarbonyl-pyrrolidin-2-yl, 2-ethoxymethylcarbonyl-pyrrolidin-1- 
yl, 1-ethoxymethylcarbonyl-piperidin-2-yl, 1-methylpyrroIidin-2-yl,2-methylpyrrolidin-1-yl, 1-methylpiperidin-2-yl, 1-ethyl- 
pyrrolidin-2-yl, 2-ethylpyrrolidin-1-yl, 1-ethylpiperidin-2-yl, l-phenylcarbonyl-pyrrolidin-2-yl, 2-phenylcarbonyl-pyrrolidin- 

1- yl, l-phenylcarbonyl-piperidin-2-yl, 1-phenethylcarbonyl-pyrroIidin-2-yl f 2-phenethylcarbonyl-pyrrolidin-1-yl, 1- 
phenethylcarbonyl-piperidin-2-yl, 1-benzylcarbonyl-pyrrolidin-2-yl, 2-benzylcarbonyl-pyrrolidin-1-yl, 1-benzylcarbonyl- 
piperidin-2-yl, 1-dimethylaminomethylcarbonyl-pyrrolidin-2-yl,2-dimethylaminomethylcarbonyl-pyrrolidin-1-y^ 1-dimeth- 
ylaminomethylcarbonyl-piperidin-2-yl, 1-methylaminomethylcarbonyl-pyrrolidin-2-yl,2-methylaminomethylcarbonyl-pyr- 
rolidin-1-yl, 1-yl-piperidin-2-yl, 1-cyclohexylcarbonyl-pyrrolidin-2-yl, 2-cyclohexylcarbony!-pyrrolidin-1-yl, 1-cyclohexyl- 
carbonyl-piperidin-2-yl, 1-cyclopentylcarbonyl-pyrrolidin-2-yl, 2-cyclopentylcarbonylpyrrolidin-1-yl, 1-cyclopentylcarbo- 
nyl-piperidin-2-yl, 1-(1-methyl-3-oxobutylcarbonyl)-pyrrolidin-2-yl, 2-(1-methyI-3-oxobutylcarbonyl)pyrrolidin-1-yl, 1-(1- 
methyl-3-oxobutylcarbonyl)piperidin-2-yl, 1-methanesulfonyl-pyrrolidin-2-yl, 2-methanesulfonyl-pyrrolidin-1-yl, l-meth- 
anesulfonyl-piperidin-2-yl, 1-ethanesulfonyl-pyrrolidin-2-yl, 2-ethanesulfonyl-pyrrolidin-1-yl, l-ethanesulfonyl-piperidin- 

2- yl, 1-isopropylsulfonyl-pyrrolidin-2-yl, 2-isopropylsulfonyl-pyrrolidin-1-yl, 1-isopropylsulfonyl-piperidin-2-yl, 1-car- 
bamoyl-pyrrolidin-2-yl, 2-carbamoyl-pyrrolidin-l-yl, 1-carbamoyl-piperidin-2-yl, 1-carbamoylmethyl-pyrrolidin-2-yl, 2- 
carbamoylmethyl-pyrrolidin-1-yl, 1-carbamoyimethyl-piperidin-2-yl, 1-carbamoylethyl-pyrrolidin-2-yl, 2-carbamoylethyl- 
pyrrolidin-1-yl, 1-carbamoylethyl-piperidin-2-yl, l^pyrrolidin^-ylcarbonyljpyrrolidin^-yl, 2-(pyrrolidin-2-ylcarbonyl)pyr- 
rolidin-1-yl, 1-(pyrrolidin-2-ylcarbonyl)-piperidin-2-yl, 1-(pyrimidinyl-2-yl)pyrrolidin-2-yl,2-(pyrimidinyl-2-yl)pyrrolidin-1-yl, 
1-(pyrimidinyl-2-yl)piperidin-2-yl, 1-(pyrazinyl-2-yl)pyrrolidin-2-yl, 2-(pyrazinyl-2-yl)pyrrolidin-1-yl, 1-(pyrazinyl-2-yl)pipe- 
ridin-2-yl, 1-(pyridyl-2-yl)pyrrolidin-2-yl, 2-(pyridyl-2-yl)pyrrolidin-1-yl, 1-(pyridyl-2-yl)piperidin-2-yl, 1-(pyridyl-3-yl)pyrro- 
lidin-2-yl, 2-(pyridyl-3-yl)pyrrolidin-1-yl, 1-(pyridyl-3-yl)piperidin-2-yl, 1-trifluoromethylcarbonyl-pyridin-2-yl, 2-trifluor- 
omethylcarbonyl-pyrrolidin-1-yl, l-trifluoromethylcarbonyl-piperidin-2-yl, 1-(2-hydroxyacetyl)pyrrolidin-2-yl, 2-(2-hy- 
droxyacetyl)pyrrolidin-1-yl, 1-(2-hydroxyacetyl)piperidin-2-yl, 1-(2-methylaminoacetyl)pyrrolidin-2-yl, 2-(2-methylami- 
noacetyl)pyrrolidin-1-yl, 1-(2-methylaminoacetyl)piperidin-2-yl, 1-(2-dimethylaminoacetyl)pyrrolidin-2-yl, 2-(2-dimethyl- 
aminoacetyl)pyrrolidin-1-yl, 1-(2-dimethylaminoacetyl)piperidin-2-yl, 1-n-propylaminoacetyl-pyrrolidin-2-yl, 2-n-pro- 
pylaminoacetylpyrrolidin-1-yl, 1-n-propylaminoacetyl-piperidin-2-yl, 1-isopropylaminoacetyl-pyrrolidin-2-yl, 2-isopro- 
pylaminoacetyl-pyrrolidin-1-yl, 1-isopropylaminoacetyl-piperidin-2-yl. 

[0155] "5- to 7-membered nitrogen-containing aliphatic hetero ring having, as the atom constituting the hetero ring, 
at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from a group 
consisting of a nitrogen atom, a sulfur atom and an oxygen atom, and having, in the ring, 1 or 2 double bonds" for R 12 
includes concretely, for example, groups of a formula (IX): 



[0156] "5- to 7-membered nitrogen-containing aliphatic hetero ring having, as the atom constituting the hetero ring, 
at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from a group 
consisting of a nitrogen atom, a sulfur atom and an oxygen atom, and having, in the ring, 1 or 2 double bonds (the 
nitrogen-containing aliphatic hetero ring may be substituted with from 1 to 3 R 4 's)" for R 12 includes concretely, for 
example, 1-methyl-2-oxo-1,2-dihydropyridyl, 2-oxo-1,2-dihydropyridyl, 1-ethyl-2-oxo-1,2-dihydropyridyl, 1-isopropyl-2- 
oxo-1 ,2-dihydropyridyl, 1-propyl-2-oxo-1 ,2-dihydropyridyl. 

[0157] R 11 -X 51 - (R 11 may be substituted with from 1 to 3 R 4 's) in formula (I-2) may be the same as those in formula 
(1-1). Of those, concretely preferred are, for example, 5-bromopyridin-2-yloxy, 6-methanesulfonyl-pyridin-3-yloxy, 2- 
chloropyridin-3-yloxy, 4-hydroxymethoxymethyl-phenoxy,4-methanesulfonylphenoxy, 6-ethanesulfonyl-pyridin-3-yloxy, 
6-cyanopyridin-3-yloxy, 6-acetylaminopyridin-3-yloxy, 4-methoxymethyl-phenoxy, 4-(2-oxo-2H-pyridin-1-yl)phenoxy, 
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6-(5-methyi-[1 ,2 f 4]-oxadiazol-3-yl)pyridin-3-yloxy, 2'-fluorobiphenyl-4-yloxy, 6-([1 , 2,4]-oxadiazol-3-yl)pyridin-3-yloxy, 
6-(2-methyl-2H-tetrazol-5-yl)-pyridirv3-yloxy^ 2- 
oxo-2H-[1 ,3']bipyridin-6'-yloxy, 5-(2-oxo-oxazolidinon-3-yl)pyridin-2-yloxy, 6-methylpyridin-3-yloxy, 6-pyrazin-2-ylpyrid- 
in-3-yloxy, 4-acetylphenoxy. 

[0158] In a preferred embodiment of the invention, the compounds of formula (1-1) are those represented by the 
following formula (1-11): 




[in the formula, the symbols have the same meanings as above]. 

[0159] In formula (1-11), R 11 (R 11 may be substituted with from 1 to 3 R 4 's) may be the same as R 11 in formula (1-1). 
[0160] In formula (1-11), X 51 is preferably -O- or -S-, more preferably -0-. 

[0161] In formula (1-11), X 1 and X 3 each independently represent a carbon atom or a nitrogen atom, but preferably 
both and X 3 are carbon atoms. 

[0162] In formula (1-11), R 11 -X 51 - (R 11 may be substituted with from 1 to 3 R 4 's) includes concretely, for example, 
methanesulfonylphenoxy, 3-methanesulfonylphenoxy, 2-methoxyphenoxy, 3-methoxyphenoxy, 2-acetylphenoxy, 3- 
acetylphenoxy, 2-carbamoylphenoxy, 3-carbamoylphenoxy, phenoxy, 2-cyano-6-fluorophenoxy, 2-methylphenoxy, 3- 
methylphenoxy, 2-fluorophenoxy, 3-fluorophenoxy, 2,3-difluorophenoxy, 2,4-difluorophenoxy, 2,5-difluorophenoxy, 2,6- 
difluorophenoxy, pyridin-2-yloxy, pyridin-3-yloxy, 2-methoxypyridin-3-yloxy, 2-difluoromethoxypyridin-3-yloxy. Of those, 
preferred are 2-methanesulfonylphenoxy, 2-methoxyphenoxy, 2-acetylphenoxy, 2-carbamoylphenoxy, phenoxy, 2-cy- 
ano-6-fluorophenoxy, 2-methylphenoxy, 2-fluorophenoxy, 2,3-difluorophenoxy, 2,6-difluorophenoxy, pyridin-3-yloxy, 2- 
methoxypyridin-3-yloxy, 2-difluoromethoxypyridin-3-yloxy. 

[0163] In another preferred embodiment of the invention, the compounds of formula (1-1) are those represented by 
the following formula (1-12): 



[in the formula, the symbols have the same meanings as above]. 

[0164] In formula (1-12), R 11 (R 11 may be substituted with from 1 to 3 R 4 's) may be the same as R 11 in formula (1-1). 
[0165] In formula (1-12), X 51 is preferably -O- or -S-, more preferably -0-. 

[0166] In formula (1-12), X-j and X 3 each independently represent a carbon atom or a nitrogen atom, but preferably 
both X 1 and X 3 are carbon atoms. 

[0167] In formula (1-12), R 11 -X 51 - (R 11 may be substituted with from 1 to 3 R 4 's) includes concretely, 2-carbamoylphe- 
noxy, 3-carbamoylphenoxy, 4-carbamoylphenoxy, 2-cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 2-methoxyphe- 
noxy, 3-methoxyphenoxy, 4-methoxyphenoxy, 2-methanesulfonylphenoxy, 3-methanesulfonylphenoxy, 4-methanesul- 
fonylphenoxy, 2-(pyrrolidin-1-carbonyl)-phenoxy, 3-(pyrrolidin-1-carbonyl)-phenoxy, 4-(pyrrolidin-1-carbonyl)-phenoxy, 
pyridin-2-yloxy, pyridin-3-yloxy, pyridin-4-yloxy, 2-methylcarbamoylphenoxy, 3-methylcarbamoylphenoxy, 4-methylcar- 
bamoylphenoxy, 2-dimethylcarbamoylphenoxy, 3-dimethylcarbamoylphenoxy, 4-dimethylcarbamoylphenoxy, 2-(oxadi- 
azol-3-yl)phenoxy, 2-methoxycarbonylphenoxy, 3-methoxycarbonylphenoxy, 4-methoxycarbonylphenoxy, 2-acetylphe- 
noxy, 3-acetylphenoxy, 4-acetylphenoxy, 2-ethoxycarbonylphenoxy, 3-ethoxycarbonylphenoxy, 4-ethoxycarbonylphe- 
noxy, 2-N-hydroxyamidino-phenoxy, 3-N-hydroxyamidino-phenoxy, 4-N-hydroxyamidino-phenoxy, 2-hydroxymethyl- 
phenoxy, 3-hydroxymethyl-phenoxy, 4-hydroxymethyl-phenoxy, 2-(2H-tetrazol-5-yl)phenoxy, 3-(2H-tetrazol-5-yl)phe- 
noxy, 4-(2H-tetrazol-5-yl)phenoxy, 2-cyano-pyridin-3-yloxy, 4-cyano-pyridin-3-yloxy, 2-carbamoyl-pyridin-3-yl, 2-difiuor- 
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omethoxy-pyridin-3-yloxy, 4-carbamoyl-pyridin-3-y1, 2-(5-4 l 5-dihydro[1 l 2 l 4]oxadiazol-3-yl)phenoxy I 3-(5-oxo-4,5-dihy- 
dro-[1,2,4]oxadiazol-3-yl)phenoxy, 4-(5-oxo-4,5-dihydro-[1 ,2,4]oxadiazol-3-yl)phenoxy, 2-formylphenoxy, 3-formylphe- 
noxy, 4-formylphenoxy. 

[01 68] Of those, for example, one R 1 1 -X 51 - is preferably 2-carbamoylphenoxy , 4-carbamoylphenoxy, 2-cyanophenoxy, 

4- cyanophenoxy, 2-methoxyphenoxy, 4-methoxyphenoxy, 2-methanesulfonylphenoxy, 4-methanesulfonylphenoxy, py- 
ridin-2-yloxy, pyridin-3-yloxy, pyridin-4-yloxy, 2-cyano-pyridin-3-yloxy, 2-difluoromethoxy-pyridin-3-yloxy, 4-cyano-pyri- 
din-3-yloxy, 2-carbamoyl-pyridin-3-yloxy, 4-carbamoylpyridin-3-yloxy, 5-cyano-pyridin-3-yloxy, 4-cyano-pyridin-3-y!oxy, 

5- carbamoyl-pyridin-3-yloxy, 4-carbamoyl-pyridin-3-yloxy, 2-methylcarbamoylphenoxyoxy, 4-methylcarbamoylphenox- 
yoxy, 2-dimethylcarbamoylphenoxyoxy, 4-dimethylcarbamoylphenoxy, 2-(oxadiazol-3-yl)phenoxy, 2-methoxycarbonyl- 
phenoxy, 4-methoxycarbonylphenoxy, 2-acetylphenoxy, 4-acetylphenoxy, 2-ethoxycarbonylphenoxy, 4-ethoxycarbo- 
nylphenoxy, 2-N-hydroxydiamidino-phenoxy, 4-N-hydroxyamidino-phenoxy, 2-hydroxymethyl-phenoxy, 4-hydroxyme- 
thyl-phenoxy, 2-difluoromethoxypyridin-3-yloxy, 2-(2H-tetrazol-5-yl)phenoxy, 4-(2H-tetrazol-5-yl)phenoxy, 2-(5-oxo~4,5- 
dihydro-[1 ,2,4]oxadiazol-3-yl)phenoxy, 4-(5-oxo-4,5-dihydro-[1 ,2,4]oxadiazol-3-yl)phenoxy, 2-formylphenoxy, 4-formyl- 
phenoxy; more preferably 2-carbamoylphenoxy, 2-cyanophenoxy, 2-methoxyphenoxy, 2-methanesulfonylphenoxy, py- 
ridin-3-yloxy, 2-difluoromethoxy-pyridin-3-yloxy, 2-methylcarbamoylphenoxy, 2-dimethylcarbamoylphenoxy, 2-(oxadia- 
zol-3-yl)phenoxy, 2-methoxycarbonylphenoxy, 2-acetylphenoxy, 2-ethoxycarbonylphenoxy, 2-N-hydroxyamidino-phe- 
noxy, 2-cyano-pyridin-3-yloxy, 2-difIuoromethoxy-pyridin-3-yloxy, 2-carbamoyl-pyridin-3-yloxy, 2-hydroxymethyl-phe- 
noxy, 2-(2H-tetrazol-5-yl)phenoxy, 2-difluoromethoxy-pyridin-3-yloxy, 2-(5-oxo-4,5-dihydro-[1 ,2,4]oxadiazol-3-yl)phe- 
noxy, 2-formylphenoxy. 

[0169] For example, the other R 11 -X 51 - is preferably 3-carbamoylphenoxy, 4-carbamoylphenoxy, 3-cyanophenoxy, 
4-cyanophenoxy, 3-methoxyphenoxy, 4-methoxyphenoxy, 3-(pyrrolidin-1-carbonyl)-phenoxy, 4-(pyrrolidin-1-carbon- 
yl)-phenoxy, 3-methanesulfonylphenoxy, 4-methanesulfonylphenoxy, pyridin-2-yloxy, pyridin-3-yloxy, pyridin-4-yloxy, 
2-difluoromethoxy-pyridin-3-yloxy, 3-methylcarbamoylphenoxy, 4-methylcarbamoylphenoxy, 5-cyano-pyridin-3-yloxy, 
4-cyano-pyridin-3-yloxy, 5-carbamoyl-pyridin-3-yloxy, 4-carbamoyl-pyridin-3-yloxy, 3-dimethylcarbamoylphenoxy, 4- 
dimethylcarbamoylphenoxy, 4-(oxadiazol-3-yl)phenoxy, 3-methoxycarbonylphenoxy, 4-methoxycarbonylphenoxy, 3- 
acetylphenoxy, 4-acetylphenoxy, 3-ethoxycarbonylphenoxy, 4-ethoxycarbonylphenoxy, 3-N-hydroxyamidino-phenoxy, 
4-N-hydroxyamidino-phenoxy, 3-hydroxymethyl-phenoxy, 4-hydroxymethyl-phenoxy, 3-(2H-tetrazol-5-yl)phenoxy, 
4-(2H-tetrazol-5-yl)phenoxy, 3-(5-oxo-4,5-dihydro-[1 ,2,4]oxadiazol-3-yl)phenoxy, 4-(5-oxo-4,5-dihydro-[1 ,2,4]oxadia- 
zol-3-yl)phenoxy, 3-formylphenoxy, 4-formylphenoxy; more preferably 4-carbamoylphenoxy, 4-cyanophenoxy, 4-meth- 
oxyphenoxy, 4-methanesulfonylphenoxy, pyridin-3-yloxy, 4-methylcarbamoylphenoxy, 4-dimethylcarbamoylphenoxy, 
4-(oxadiazol-3-yl)phenoxy, 4-methoxycarbonylphenoxy, 4-acetylphenoxy, 4-ethoxycarbonylphenoxy, 4-N-hydroxya- 
midino-phenoxy, 4-hydroxymethyl-phenoxy, 4-cyano-pyridin-3-yloxy, 2-difluoromethoxy-pyridin-3-yloxy, 4-car- 
bamoylpyridin-3-yloxy, 4-(2H-tetrazol-5-y!)phenoxy, 4-(5-oxo-4,5-dihydro-[1 ,2,4]oxadiazol-3-yl)phenoxy, 4-formylphe- 
noxy. 

[0170] In still another preferred embodiment of the compounds of the invention, one R 1 in formula (l-O) is a phenyl 
optionally substituted with from 1 to 3 R 4 's, or is a 5- or 6-membered nitrogen-containing aromatic hetero ring having 
from 1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom (the 
nitrogen-containing aromatic hetero ring may be substituted with from 1 to 3 R 4 's), and the other R 1 is a 5- to 7-membered 
nitrogen-containing hetero ring having, as the hetero atom constituting the hetero ring, at least one nitrogen atom and 
optionally having, as the other hetero atoms, from 1 to 4 hetero atoms selected from a nitrogen atom, a sulfur atom and 
an oxygen atom. 

[0171] The 5- to 7-membered nitrogen-containing hetero ring may be a 5- or 6-membered nitrogen-containing aromatic 
hetero ring, or a 5- to 7-membered nitrogen-containing aliphatic hetero ring. 

[0172] The 5- or 6-membered nitrogen-containing aromatic hetero ring includes concretely, for example, pyrrolyl, furyl, 
thienyl, pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, 
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl. 

[0173] The 5- to 7-membered nitrogen-containing aliphatic hetero ring includes concretely, for example, azetidinyl, 
pyrrolidinyl, piperidino, piperidinyl, azepanyl, piperazinyl, morpholino, thiomorpholino, homopiperazinyl, imidazolidinyl, 
pyrazolidinyl. 

[0174] The hetero ring may be substituted with from 1 to 3 R 4 's; and when the hetero ring is an aliphatic hetero ring, 
it may have 1 or 2 double bonds. 

[0175] In still another preferred embodiment of the invention, the compounds of the invention are represented by 
formula (I-0), and one R 1 is a phenyl optionally substituted with from 1 to 3 R 4 's, or is a 5-or 6-membered nitrogen- 
containing aromatic hetero ring having from 1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a 
sulfur atom and an oxygen atom (the nitrogen-containing aromatic hetero ring may be substituted with from 1 to 3 R^s), 
and the other R 1 is a 5- or 6-membered nitrogen-containing hetero-aromatic ring having, as the hetero atom constituting 
the hetero ring, at least one nitrogen atom and optionally having, as the other hetero atoms, from 1 to 4 hetero atoms 
selected from a nitrogen atom, a sulfur atom and an oxygen atom. 
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[01 76] The 5- or 6-membered nitrogen-containing aromatic hetero ring having from 1 to 4 hetero atoms selected from 
a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom may be the same as those mentioned here- 
inabove. 

[0177] In still another preferred embodiment of the invention, the compounds of the invention are represented by 
formula (l-O), and one R 1 is a phenyl optionally substituted with from 1 to 3 R^s, or is a 5-or 6-membered nitrogen- 
containing aromatic hetero ring having from 1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a 
sulfur atom and an oxygen atom (the nitrogen-containing aromatic hetero ring may be substituted with from 1 to 3 R^s), 
and the other R 1 is a 5- to 7-membered nitrogen-containing aliphatic hetero ring having, as the hetero atom constituting 
the hetero ring, at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected 
from a nitrogen atom, a sulfur atom and an oxygen atom (the nitrogen-containing aliphatic hetero ring may be substituted 
with from 1 to 3 R 4 's, and may have, in the ring, 1 or 2 double bonds). 
[0178] Of the compounds of formula (l-O), concretely preferred are, for example: 

5-(4-methanesulfonyl-phenoxy)-2-pyra2in-2-yl-6-(2-carbamoyl-phenoxy)-1H-benzimidazole, 

5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-(methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole l 

5-(2-cailDamoyl-phenoxy)-2-pyrazin-2-yl-6-(6-metha 

5-(2-fluorchphenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole l 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-m 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-m 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-meto 

zimidazole, 

5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole, 
5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole, 
5-(2-fluoro-phenoxy)-2-(1H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole, 
5-(2,3-difluoro-phenoxy)-2-(1-methyl-1H-pyrazol-3-yl)-6-(6-yloxy-pyridin-3-yloxy)-1H-benzimidazole, 
5-(2,4-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole, 
5-(2,5-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole, 
5-(2,6-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole, 
5-(2,6-difluoro-phenoxy)-2-(1 -methyl-1 H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole, 
5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
5-(2-chloropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
5-(2-chloropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
5-(2-cyanopyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzi 
5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yl-1 H-benzimidazole, 
5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
5-(2,6-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole; 
5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoro-6-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulfonyl-phenoxy)-1 H-benzimidazole, 
5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoro-6-(tetrazol-5-yl)-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)- 
5-(2-difluoromethoxypyridin-3-yloxy)-6-(3-chloro-4-^ 

4-(2-fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-methanesulfonyl-phenoxy)-1 H-benzimidazole, 
4-(2,6-difluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
4-(2,6-difluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
4-(1-methyl-2-oxo-1,2-dihydro-pyridin-3-y!oxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimida 
4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-(1H-pyrazol-3-yl)-1 H-benzimidazole, 
4-(2-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
4-(2,3-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
4-(2,5-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
4-(2-cyano-6-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
4-(2-cyano-6-fluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, 
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4- (2-cyancH^fiuor<>phenoxy)-6-(6-methanesulfonyl-pyri^^ 
1-(2-(6-(5-bromo-pyridin-2-yloxy)-2-pyri^^ 

1-(2-(6-(6-methanesulfonyl-pyridin-3-yioxy)-2-pyridin-2-yl-3H-benzimi 
1 -(2-(6-(4-hydroxymethyl-phenoxy^ 

1- (2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-p 

2- (6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H^^ 
2-hydroxy-1-(2-(6-(4-methanesulfonyl-1-phenoxy)-2^^ 
1-(2-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl^ 

1- (2-(6-(4-methanesulfonyl-pheno^ 

2- fluoro-1-(2-(6-(4-methanesulfonyl-phenoxy)-2-p^^ 

5- (6-(1-acetyl-pyrroIidin-2-yl)-2-pyridin-2-yl-1^^ 
1-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H^^ 
anone, 

1-(2-(6-(4-methanesulfonyl-phenoxy^ 

1-(4-fluoro-2-(6-(4-methanesulfonyl-phenoxy)-2-py^ 

N-(5-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyrid^^ 

1- (2-(2-(5-bromo-pyridin-2-yl)-6-(4-methanesulfony^ 
N-(2-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2^ 
mide, 

6- (1-acetylpyrrolidin-2-yl)-5-(4-(methoxyme%^ monotrifluoroacetate, 
1 -(4-((6-(1 -acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1 H-benzimidazol-5-yl)oxy)phenyl)pyridin-2(1H)-one, 
6-(1-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[1 ,2,4]-oxadiazol-3-yl)pyndin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole f 
(2-(2-(5-((2'-fIuorobiphenyM-yl)oxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin- 
6-(1-acetylpyrrolidin-2-yl)-5-((6-([1 ,2,4]-oxadiazol-3-yl)pyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazoIe, 
6-(1-acetylpyrro!idin-2-yl)-5-(4-(2-methyl-2^ 

5- (1-acetyl-3-fIuoropyrrolidin-2-yl)-6-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1^ 

6- (1-acetylpyrrolidin-2-yl)-5-((6-(2-methy^^ 
6-(1-acetylpyrrolidin-2-yl)-5-(4-(2-m 

5- (1-acetyl-5-methylpyrroIidin-2-yl)-6-(4-(mett^ 

6- (1-acetylpyrrolidin-2-yl)-5-((6-(2-methy^ 
6-(1-acetylpyrrolidin-2-yl)-5-(6-methoxymethy^ 

2- (2-(5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-benzimjdazo 

2- (5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-benzimidaz 
5X(6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)-2H-1,2'-bipyridin 

3- (4-((6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H^^ 

6-(1-acetylpyrrolidin-2-yl)-5-((6-methylpyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzim 
6-(1-acetylpyrrolidin-2-yl)-5-((6-pyrazin-2-ylpyridin-3-yl)oxy)-2-pyridin-2-yl-1H-be 
6-(1-acetyl-3-fluoropyrrolidin-2-yl)-5-((2'-fluorobiphenyl-4-yl)oxy-2-pyridin-2-yl-1H 
3-(4-((6-(1-acetylpyrrolidin-2-yl)-2-pyrazin-2^ 

6-(1-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-5-((6-pyrazin-2-ylpyridin-3-yl)oxy)-1H 

6-(1-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[1 ,2,4]-oxadiazol-3-yl)pyridin-3-yl)oxy)-2-pyrazin-2-yl-1H-benzimidazole, 

1-(4-((6-(1-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)eth 

6-(1-acetylpyrrolidin-2-yl)-5-(4-(5-methyl-[1^^ 

6-(1-acetyl-5-methylpyrrolidin-2-yl)-5-(4-methanesulfonyl-phenoxy)-2-pyrazin^ 

N-methyl-2-(2-(5-(4-(2-methyl-2H-tefr^ 

oethanamine, 

6-(1-acetyl-5-methyipyrrolidin-2-yl)-5-((6-(m 

1-(1-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrTolid 
1-(1-(6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-y^ 

1-(1-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-^^ or 

1-(1-(6-(6-ethanesulfonyl-pyridin-3-y!oxy)-2-py^ 

or their pharmaceutically-acceptable salts. 

[01 79] The novel 2-heteroaryl-substituted benzimidazole derivatives of the invention may be in the form of their phar- 
maceutically-acceptable salts. The salts include acid-addition salts and base-addition salts. 

[0180] Depending on the type of the substituents therein, the compounds of the invention include stereoisomers and 
tautomers such as optical isomers, diastereomeric isomers and geometrical isomers. Needless-to-say, the compounds 
of the invention include all these isomers. Further needless-to-say, the compounds of the invention include all mixtures 
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of such isomers. 

[0181] Since the compounds of the invention have a glucokinase-activating effect, they are useful as remedies and/or 
preventives for diabetes and further as remedies and/or preventives for complications of diabetes. 
[0182] Complications of diabetes as referred to herein are meant to indicate diseases complicated by diabetes, in- 
5 eluding, for example, diabetic nephropathy, diabetic retinopathy, diabetic neuropathy, diabetic arteriosclerosis. 

[0183] The compounds of the invention are applicable to both types of diabetes, insulin-dependent diabetes mellitus 
(IDDM) and non-insulin-dependent diabetes mellitus (NIDDM). 

[0184] Insulin-dependent diabetes mellitus (IDDM) is developed by predispositions to genetic insulin secretion reduc- 
tion and insulin resistance in skeletal muscle, as promoted by obesity-caused insulin resistance, and is essentially 

10 considered as adult-onset diabetes. 

[0185] The compounds of the invention are considered useful not only for type I insulin-dependent diabetes mellitus 
but also for type 1 1 diabetes for which conventional medicines are ineffective for sufficiently lowering the blood-sugar level . 
[0186] In type II diabetics, the degree of high blood-sugar level after meals lasts remarkably longer than that in healthy 
persons, but the compounds and their pharmaceutically-acceptable salts of the invention are useful also for type II 

15 diabetes. 

[0187] In addition, the compounds and their pharmaceutically-acceptable salts of the invention are useful for remedy 
and/or prevention of obesity. 

[0188] The compounds of the following formula (I-0) of the invention: 

20 



25 




30 [in the formula, the symbols have the same meanings as above] may be produced, for example, according to the 
following method: 



V /X 1 NH 2 R i_x 5 H X r 1 ^ 2 R 1 -X 5 H 

35 J (A) R 1 — X sn f- (A) 



45 



50 



L-2 XX4 (R 2 )q 2 steD ! L 2 (R 2 )q 



base 



stepl * W step 2 

(1) (2) 



40 R i_x 5 2SfL- J Auction a R 1_x 5 ^j2- T 

1 ^/x'X^NO, StBp3 R 1 X J / x:\>NH. 

R — X 5 (R 2 )q R 1 — X 5 * (R2 )q 



(3) 



(4) 



OHC _/^A^-(R3) 



m 



^- X 1-^ NH 2 — »~ (I-O) 

1 v X 2 ^7 



R 1 — X^ J ni 2 — I step 4 

R 



*5 H" ™ V " 

— X 5 4 (R 2 )q 2 HOOC— "H* )m H 



(4) (6) 

step 5-1 step 5-2 



(i-O) 



55 



[In the formulae, L 1 and L 2 each represent a leaving group such as a halogen. The other symbols have the same 
meanings as defined hereinabove.] 
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(Step 1 ) 

[0189] This step is a process for reacting a compound (1 ) with a compound (A) represented by R^XgH in the presence 
of a base to produce a compound (2). 
5 [0190] L 1 and L 2 more concretely include, for example, halogens such as fluorine, chlorine, bromide. L 1 and L 2 may 
be the same or different. 

[0191] The compound (1) for use in this step includes, for example, 3,5-difluoro-2-nitroaniline, 3,5-dichloro-2-ni- 
troaniline, 3,5-dibromo-2-nitroaniline ) 4-bromo-5-fluoro-2-nitroaniline, 4,5-difluoro-2-nitroaniline. 
[0192] The amount of the compound (A) to be used varies depending on the type of the compound and the solvent 
10 used and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 
equivalents relative to one equivalent of the compound (1). 

[0193] The amount of the base to be used also varies depending on the type of the compound and the solvent used 
and on the other reaction conditions, but may be generally from 0. 1 to 20 equivalents, preferably from 0.5 to 5 equivalents. 
[0194] The base to be used may be anyone capable of producing a compound (2) through the reaction of the compound 
15 (1) with R 5 -X 5 H in this step, including, for example, sodium hydride, cesium carbonate, sodium carbonate, potassium 
carbonate, potassium phosphate, potassium acetate, potassium tert-butyrate, triethylamine. When R 5 -X 5 H is a primary 
or secondary amine, then the base may not be used. 

[0195] The reaction solvent to be used may be an inert solvent, not specifically defined so far as it does not interfere 
with the reaction. Concretely, for example, it includes pyridine, toluene, tetrahydrofuran, 1,4-dioxane, N,N-dimethylfor- 

20 mamide, N,N-dimethylacetamide, dimethylsulfoxide, 1-methyl-2-pyrrolidinone. 

[0196] The reaction temperature in this step may be generally from 0 to 250°C, preferably from 0 to 150°C. 
[0197] The reaction time in this step may be generally from 0.1 to 72 hours, preferably from 0.5 to 5 hours. 
[0198] The compound (2) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 

25 tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

(Step 2) 

[0199] This step is a process for producing a compound (3) by reacting the compound (2) obtained in the previous 
30 step 1 with a compound (A) which is the same as or different from that in the step 1 , in the presence of a base. 

[0200] This step may be carried out in the same manner as in the step 1 or in accordance with the method of the step 
1 or by combining it with an ordinary method. 

(Step 3) 

35 

[0201] This step is a process for producing a compound (4) by reducing the nitro group in the compound (3) obtained 
in the previous step 2. 

[0202] For the reduction in this step, employable is any method well known by those skilled in the art. The reduction 
in this step concretely includes, for example, catalytic reduction using hydrogen, formic acid, ammonium formate, hy- 
^o drazine hydrate and a palladium, platinum, nickel catalyst; reduction using hydrochloric acid, ammonium chloride and 
iron; and reduction using methanol and tin chloride. 

[0203] The amount of the reducing agent to be used for the reduction varies depending on the type of the compound 
and the solvent used and on the other reaction conditions, but may be generally from 1 to 50 equivalents, preferably 
from 2 to 20 equivalents relative to one equivalent of the compound (3). 
45 [0204] The reaction solvent to be used is not specifically defmed so far as it does not interfere with the reaction. For 
it, for example, herein employable are methanol, N,N-dimethylformamide, ethyl acetate, tetrahydrofuran and their mixed 
solvents. 

[0205] The reaction temperature and the reaction time are not specifically defmed. At a reaction temperature of from 
-10 to 100°C or so, preferably from 0 to 50°C or so, the reaction may be effected for 1 to 20 hours or so, preferably for 
50 1 to 5 hours or so. 

[0206] The compound (4) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

55 (Step 4) 

[0207] This step is a process for producing a compound (I) by reacting the compound (4) obtained in the previous 
step 3 with a compound (5). 
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[0208] The cyclization in this step may be effected in any method described in references (for example, Synthesis, 

2000, Vol. 10, pp. 1380-1390), or in accordance with it, or by combining it with an ordinary method. 

[0209] The compound (5) to be used includes, for example, pyridinecarboxaldehyde, pyrazinecarboxaldehyde, 1 H- 

pyrazole-3-carboxyaldehyde. 

5 [0210] The amount of the compound (5) to be used may be generally from 0.1 to 100 equivalents, preferably from 0.1 
to 3 equivalents. 

[0211] The reaction solvent to be used in this step is not specifically defmed so far as it does not interfere with the 

reaction. For it, for example, herein employable are nitrobenzene, methanol, tetrahydrofuran, N,N-dimethylformamide, 

toluene, and mixtures of those solvents. 
10 [0212] The reaction temperature may be generally from 0°C to the reflux temperature of the reaction solvent used, 

preferably from room temperature to the reflux temperature of the reaction solvent. 

[0213] The reaction time may be generally from 0.1 to 72 hours, preferably from 0.1 to 24 hours. 

[0214] The compound (I) of the invention thus obtained may be isolated and purified in any known manner for isolation 

and purification, for example, through concentration, concentration under reduced pressure, solvent extraction, crystal- 
15 lization, reprecipitation, chromatography. 

(Step 5-1) 

[0215] This step is a process for producing a condensed product by reacting the compound (4) obtained in the step 
20 3 with a compound (6). 

[0216] The amidation in this step may be carried out, using a carboxylic acid or its reactive derivative for the compound 
(6), and the compound (4) 

[0217] The amount of the compound (6) or its reactive derivative to be used may be generally from 0.1 to 1 00 equiv- 
alents, preferably from 0.1 to 3 equivalents. 

25 [0218] The "reactive derivative" of the compound (6) includes, for example, mixed acid anhydrides, active esters, 
active amides, and these may be obtained, for example, according to the method described in WO98/05641 . 
[0219] In the above reaction, when a carboxylic acid for the compound (6) is used, then the reaction is preferably 
effected in the presence of a condensing agent, for example, carbonyldiimidazole, N,N'-dicyclohexylcarbodiimide, 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiimide, diphenylphosphorylamide, dipyridyl disulfide-triphenyl phosphine, prefer- 

30 ably carbonyldiimidazole. 

[0220] Not strictly limited, the amount of the condensing agent to be used may be generally from 0.1 to 1 00 equivalents, 
preferably from 0.1 to 10 equivalents relative to the compound (6). 

[0221] The reaction may be effected generally in an inert solvent. The inert solvent includes, for example, tetrahydro- 
furan, N,N-dimethylformamide, 1,4-dioxane, benzene, toluene, methylene chloride, chloroform, carbon tetrachloride, 

35 1 ,2-dichIoroethane, pyridine, or mixtures of those solvents. 

[0222] The reaction temperature may be generally from 0°C to the reflux temperature of the reaction solvent used, 

preferably from room temperature to the reflux temperature of the reaction solvent. 

[0223] The reaction time may be generally from 0.1 to 72 hours, preferably from 0.5 to 24 hours. 

[0224] In order to smoothly promote it, the reaction may be effected in the presence of a base and a condensation 

40 promoter. 

[0225] The base includes 4-dimethylaminopyridine, triethylamine. 

[0226] The amount of the base to be used may be generally from 0.1 to 100 equivalents, preferably from 0.1 to 1 
equivalent relative to one mol of the carboxylic acid or its reactive derivative for the compound (6). 
[0227] The condensation promoter includes N-hydroxybenzotriazole hydrate, N-hydroxysuccinimide. 

45 [0228] The amount of the condensation promoter to be used may be generally from 1 to 100 equivalents, preferably 
from 1 to 5 equivalents relative to one mol of the carboxylic acid or its reactive derivative for the compound (6). 
[0229] In the reaction, when an amino group or an imino group not participating in the reaction exists in the reactants, 
it is desirable that the amino group or the imino group is suitably protected with a protective group for the amino group 
or the imino group, then the reaction is carried out, and the protective group is removed after the reaction. 

so [0230] Thus obtained, the condensation product may be subjected to the next step, after isolated and purified in any 
known manner for isolation and purification, for example, through concentration, concentration under reduced pressure, 
solvent extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 5-2) 

55 

[0231] This step is a process for producing a compound (I-0) through cyclization of the condensation product obtained 
in the previous step 5-1 . 

[0232] The cyclization in this step may be effected in any method described in references (for example, the method 
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described in Tetrahedron, 2001, Vol. 57, No. 9, pp. 1793-1800), or in accordance with it, or by combining it with an 
ordinary method. 

[0233] When p-toluenesulfonic acid is used in the cyclization, then the amount of p-toluenesulfonic acid to be used 
may be generally from 0.1 to 100 equivalents, preferably from 0.1 to 1 equivalent. 

[0234] The reaction solvent to be used in this step is not specifically defined so far as it does not interfere with the 
reaction. For it, for example, herein employable are toluene, N,N-dimethylformamide, 1,4-dioxane, N-methylpyrrolidi- 
none, or mixtures of those solvents. 

[0235] The reaction temperature may be generally from 0 to 200°C, preferably from room temperature to the reflux 
temperature of the reaction solvent used. 

[0236] The reaction time may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 
[0237] The compound (I-0) of the invention thus obtained may be isolated and purified in any known manner for 
isolation and purification, for example, through concentration, concentration under reduced pressure, solvent extraction, 
crystallization, reprecipitation, chromatography. 

[0238] The compounds (1-1 1 ) of the invention may also be produced according to the following method: 



R 11 R 11 

(8) (9) 




Rl1 ^ 5, V x Y Nh2 r H v x v n 




NH 2 n N 

8 | 2 step9 J H 

R 11 

(10) 





[In the formulae, L 1 and L 2 each represent a leaving group such as a halogen. The other symbols have the same 
meanings as defined hereinabove.] 

(Step 6) 

[0239] This step is a process for reacting a compound (7) with a compound (A-1 ) in the presence of a base to produce 
a compound (8). 

[0240] L 1 and L 2 more concretely include, for example, halogens such as fluorine, chlorine, bromide. 
[0241] The amount of the compound (A-1 ) to be used varies depending on the type of the compound and the solvent 
used and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 
equivalents relative to one equivalent of the compound (7). 

[0242] The amount of the base to be used also varies depending on the type of the compound and the solvent used 
and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 equivalents. 
[0243] The base to be used may be any one capable of producing a compound (8) through the reaction of the compound 
(7) with the compound (A-1) in this step, including, for example, sodium hydride, cesium carbonate, sodium carbonate, 
potassium carbonate, potassium phosphate, potassium acetate, potassium tert-butyrate, triethylamine. 
[0244] The reaction solvent to be used may be an inert solvent, not specifically defined so far as it does not interfere 
with the reaction. Concretely, for example, it includes pyridine, toluene, tetrahydrofuran, 1,4-dioxane, N,N-dimethylfor- 
mamide, N.N-dimethylacetamide, dimethylsulfoxide, 1-methyl-2-pyrrolidinone. 

[0245] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
used, preferably from 0 to 250°C. 

[0246] The reaction time in this step may be generally from 0.1 to 72 hours, preferably from 0.1 to 5 hours. 
[0247] The compound (8) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 
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(Step 7) 

[0248] This step is a process for producing a compound (9) by reacting the compound (8) with the same compound 
(A-1) as in the previous step 1 , in the presence of a base. 
5 [0249] This step may be carried out in the same manner as in the step 6 or in accordance with the method of the step 
1 or by combining it with an ordinary method. 

[0250] The compound (9) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

10 

(Step 8) 

[0251] This step is a process for producing a compound (10) by reducing the nitro group in the compound (9). 
[0252] This step may be effected in the same manner as in the step 3, or in accordance with it, or by combining it with 
15 an ordinary method. 

[0253] The compound (10) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

20 (Step 9) 

[0254] This step is a process for producing a compound (1-11) of the invention by reacting the compound (10) with 
the above-mentioned compound (5) or (6). 

[0255] The reaction of the compound (10) with the compound (5) may be effected in the same manner as in the step 
4, or in accordance with it, or by combining it with an ordinary method. 

[0256] The reaction of the compound (10) with the compound (6) may be effected in the same manner as in the step 
5-1 or 5-2, or in accordance with it, or by combining it with an ordinary method. 

[0257] The compound (1-11) of the invention thus obtained may be isolated and purified in any known manner for 
isolation and purification, for example, through concentration, concentration under reduced pressure, crystallization, 
solvent extraction, reprecipitation, chromatography. 

[0258] The compounds (1-11) of the invention may also be produced according to the following method: 



35 
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[In the formulae, L 1 and L 2 each represent a leaving group such as a halogen. The other symbols have the same 
meanings as defined hereinabove.] 
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(Step 10) 

[0259] This step is a process for reacting a compound (11) with the above-mentioned compound (A-1 ) to produce a 
compound (12). 

[0260] This step may be carried out in the same manner as in the step 6, or in accordance with it, or by combining it 
with an ordinary method. 

[0261] The compound (12) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 11) 

[0262] This step is a process for producing a compound (1 3) by reacting the compound (12) with the above-mentioned 
compound (A-1). 

[0263] This step may be carried out in the same manner as in the step 6, or in accordance with it, or by combining it 
with an ordinary method. 

[0264] The compound (13) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 12) 

[0265] This step is a process for producing a compound (14) by reducing the nitro group in the compound (13). 
[0266] This step may be effected in the same manner as in the step 3, or in accordance with it, or by combining it with 
an ordinary method. 

[0267] The compound (14) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 13) 

[0268] This step is a process for producing a compound (15) by introducing a nitro group into the compound (14) 
obtained in the previous step. 

[0269] The nitration in this step may be effected in any method described in references (for example, Synthetic Com- 
munication, 2001 , Vol. 31, No. 7, pp. 1 123-1 128), or in accordance with it, or by combining it with an ordinary method. 
If necessary, the nitration may be effected after protection of the amino group in the compound (14). 
[0270] When potassium nitrate is used for the nitration, the amount of potassium nitrate to be used may be generally 
from 0.1 to 100 equivalents, preferably from 0.1 to 2 equivalents. 

[0271] The reaction solvent to be used in this step is not specifically defmed so far as it does not interfere with the 
reaction. For it, for example, herein employable are trifluoroacetic acid, trifluoroacetic acid anhydride, hydrochloric acid, 
sulfuric acid, nitric acid. 

[0272] The reaction temperature may be generally from 0°C to the reflux temperature of the reaction solvent used, 
preferably from room temperature to 70°C. 

[0273] The reaction time may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 
[0274] The compound (15) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 14) 

[0275] This step is a process for producing a compound (16) by reducing the nitro group in the compound (15). 
[0276] This step may be effected in the same manner as in the step 3, or in accordance with it, or by combining it with 
an ordinary method. 

[0277] The compound (16) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 
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(Step 15) 

[0278] This step is a process for producing a compound (1-11) of the invention by reacting the cpmpound (16) with 
the above-mentioned compound (5) or (6). 
5 [0279] The reaction of the compound (1 6) with the compound (5) may be effected in the same manner as in the step 
4, or in accordance with it, or by combining it with an ordinary method. 

[0280] The reaction of the compound (16) with the compound (6) may be effected in the same manner as in the step 
5-1 or 5-2, or in accordance with it, or by combining it with an ordinary method. 

[0281] The compounds (1-1 1 ) of the invention may also be produced in a different process in which, after the compounds 
10 (14) and (6) are reacted, a nitro group is introduced into the reaction product, and finally the nitro group is reduced to 
an amino group simultaneously with cyclization of the resulting compound, or, if desired, the compound is separately 
cyclized. 

[0282] The amidation of the compound (14) and the compound (6), the nitration, the reduction from the nitro group 
into an amino group, and the cyclization may be effected in the same manner as in the step 5-1, the step 13, the step 
15 3 and the step 5-1 , respectively, or in accordance with it, or by combining it with an ordinary method. 

[0283] The compound (1-11) of the invention thus obtained may be isolated and purified in any known manner for 
isolation and purification, for example, through concentration, concentration under reduced pressure, crystallization, 
solvent extraction, reprecipitation, chromatography. 

[0284] The compounds (1-11-0) of the invention may also be produced according to the following method: 

20 



25 



30 




(20) (21) 



35 



40 



45 




(24) (1-11-0) 

50 

[In the formulae, L 1 , L 2 , L 3 and L 4 each represent a leaving group such as a halogen. Rp 1 represents a hydroxy- 
protective group. The other symbols have the same meanings as above.] 

(Step 16) 

55 

[0285] This step is for reaction of introducing a protective group into a compound (1 7). The introduction of a hydroxy- 
protective group Rp 1 into the compound (17) in this step may be effected in any method described in references (for 
example, Protective Groups in Organic Synthesis, by T. W. Green, 2nd Ed., John Wiley & Sons, 1991 ), or in accordance 
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with it, or by combining it with an ordinary method. 

[0286] Rp 1 includes more concretely, for example, methoxymethyl, methyl, benzyl, 4-methoxy benzyl, 2-(trimethoxys- 
ilyljethoxymethyl, 2-(trimethylsilyl)ethyl, tert-butyldimethylsilyl, tert-butylcarbonyl. 

[0287] The amount of the compound (B) to be used varies, depending on the type of the compound and the solvent 
5 used and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 
equivalents relative to one equivalent of the compound (1 7). 

[0288] The amount of the base to be used also varies, depending on the type of the compound and the solvent used 
and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 equivalents. 
[0289] The base to be used may be any one capable of producing a compound (18) through the reaction of the 
10 compound (1 7) with the compound (B) in this step, including, for example, cesium carbonate, sodium carbonate, potas- 
sium carbonate, potassium phosphate, potassium acetate, potassium tert-butyrate, triethylamine, imidazole. 
[0290] The reaction temperature may be generally from 0°C to the reflux temperature of the reaction solvent used, 
but preferably from 0 to 80°C. 

[0291] The reaction time may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 
15 [0292] The reaction solvent to be used may be an inert solvent, not specifically defmed so far as it does not interfere 
with the reaction. Concretely, for example, it includes pyridine, toluene, 1,4-dioxane, N.N-dimethylformamide, N,N- 
dimethylacetamide, dimethylsulfoxide, 1-methyl-2-pyrrolidinone. 

[0293] The compound (18) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
20 extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 17) 

[0294] This step is a process for reacting a compound (18) with the above-mentioned compound (A-1) to produce a 
25 compound (19). 

[0295] This step may be carried out in the same manner as in the step 10, or in accordance with it, or by combining 
it with an ordinary method. 

[0296] The compound (19) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
30 extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 18) 

[0297] This step is a process for producing a compound (20) by reducing the nitro group in the compound (19). 
35 [0298] This step may be carried out in the same manner as in the step 12, or in accordance with it, or by combining 
it with an ordinary method. 

[0299] The compound (20) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

40 

(Step 19) 

[0300] This step is a process for producing a compound (21 ) by introducing a nitro group into the compound (20). 
[0301] This step may be carried out in the same manner as in the step 13, or in accordance with it, or by combining 
45 it with an ordinary method. 

[0302] The compound (21 ) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

50 (step 20) 

[0303] This step is a process for producing a compound (22) by reducing the nitro group in the compound (21). 
[0304] This step may be effected in the same manner as in the step 14, or in accordance with it, or by combining it 
with an ordinary method. 

55 [0305] The compound (22) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 
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(Step 21) 

[0306] This step is a process for producing a compound (23) by reacting the compound (22) with the above-mentioned 
compound (5) or (6). 

5 [0307] The reaction of the compound (22) with the compound (5) may be effected in the same manner as in the step 
4, or in accordance with it, or by combining it with an ordinary method. 

[0308] The reaction of the compound (22) with the compound (6) may be effected in the same manner as in the step 
5-1 or 5-2, or in accordance with it, or by combining it with an ordinary method. 

[0309] The compound (23) thus obtained may be subjected to the next step, after isolated and purified in any known 
10 manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

(Step 22) 

15 [031 0] This step is a process for producing a compound (24) by removing the hydroxy-protective group in the compound 
(23). 

[0311] The removal of the protective group in this step may be effected in any method described in references (for 
example, Protective Groups in Organic Synthesis, by T. W. Green, 2nd Ed., John Wiley & Sons, 1991), or in accordance 
with it, or by combining it with an ordinary method. When Rp 1 is a benzyl, then the removal of the protective group may 

20 be attained, for example, through catalytic hydrogenation with a palladium-carbon catalyst. 

[0312] In case where a palladium hydroxide-carbon catalyst is used for the removal of Rp 1 , then the amount of the 
catalyst to be used may be generally from 0.01 to 1000 equivalents, preferably from 0.1 to 10 equivalents. 
[0313] The reaction solvent to be used in this step is not specifically defined so far as it does not interfere with the 
reaction. For it, for example, herein employable are methanol, ethanol. 

25 [0314] The reaction temperature may be generally from room temperature to the reflux temperature of the reaction 
solvent used, preferably from room temperature to 100°C. 

[0315] The reaction time may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 
[0316] The compound (24) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
30 extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 23) 

[031 7] This step is a process for producing a compound (1-2) of the invention according to a step (step 23-1 ) of reacting 
35 the compound (24) with a compound (C) or according to a step (step 23-2) of reacting the compound (24) with a compound 

(D). 

(Step 23-1 ) 

40 [0318] L 4 in the compound (C) is concretely, for example, a halogen such as chlorine, bromine, iodine. 

[0319] The amount of the compound (C) to be used varies, depending on the type of the compound and the solvent 

used and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 

equivalents relative to one equivalent of the compound (24). 

[0320] The reaction in this step may be effected in the presence of a base. 
45 [0321] The amount of the base to be used varies, depending on the type of the compound and the solvent used and 

on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 equivalents 

relative to one equivalent of the compound (24). 

[0322] The base to be used may be any one capable of producing a compound (I-2) through the reaction of the 
compound (24) with the compound (C), including, for example, sodium hydride, cesium carbonate, sodium carbonate, 
so potassium carbonate, potassium phosphate, potassium acetate, potassium tert-butyrate, triethylamine. 

[0323] The reaction solvent to be used may be an inert solvent, not specifically defmed so far as it does not interfere 
with the reaction. Concretely, for example, it includes pyridine, toluene, tetrahydrofuran, 1,4-dioxane, N,N-dimethylfor- 
mamide, N,N-dimethylacetamide, dimethylsulfoxide, 1-methyl-2-pyrrolidinone. 

[0324] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
55 used, preferably from 0 to 1 50°C. 

[0325] The reaction time in this step may be generally from 0.1 to 72 hours, preferably from 0.5 to 5 hours. 

[0326] The compound (I-2) of the invention thus obtained may be isolated and purified in any known manner for 

isolation and purification, for example, through concentration, concentration under reduced pressure, crystallization, 
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solvent extraction, reprecipitation, chromatography. 
(Step 23-2) 

5 [0327] This step is a process for producing a compound (I-2) of the invention by reacting the compound (24) obtained 
in the previous step 24 with a compound (D) and then optionally protecting and deprotecting the product. 
[0328] The reaction of the compound (24) with the compound (D) is so-called Mitsunobu reaction, which may be 
effected in the presence of a phosphine compound and an azo compound, according to a method described in references 
(for example, "The use of diethyl azodicarboxylate and triphenylphosphine in synthesis and transformation of natural 

10 products", by Mitsunobu O. ; Synthesis, Vol. 1 , 1 981 , pp. 1 -28), or in accordance with it, or by combining it with an ordinary 
method. 

[0329] The amount of the alcohol compound (D) to be used in this step may be generally from 0.5 to 10 equivalents, 
preferably from 1 to 3 equivalents, relative to 1 equivalent of the compound (24). 

[0330] The phosphine compound to be used in this step may be generally triphenyl phosphine or triethyl phosphine. 
15 [0331] The amount of the phosphine compound to be used may be generally from 0.5 to 10 equivalents, preferably 
from 1 to 3 equivalents, relative to 1 equivalent of the compound (24). 

[0332] The azo compound to be used may be, for example, diethyl azodicarboxylate, diisopropyl azodicarboxylate. 
[0333] The amount of the azo compound to be used may be generally from 0.5 to 10 equivalents, preferably from 1 
to 3 equivalents, relative to 1 equivalent of the compound (24). 
20 [0334] The reaction time in this step may be generally from 1 to 48 hours, preferably from 4 to 12 hours. 

[0335] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
used, preferably from 15 to 30°C. 

[0336] The reaction solvent to be used in this step is not specifically defmed so far as it does not interfere with the 
reaction. Concretely, for example, herein employable are tetrahydrofuran, toluene. 
25 [0337] The compounds (1-11-0) of the invention may also be produced in a different process in which, after the com- 
pounds (20) and (6) are reacted, a nitro group is introduced into the reaction product, and finally the nitro group is reduced 
to an amino group simultaneously with cyclization of the resulting compound, or, if desired, the compound is separately 
cyclized. 

[0338] The amidation of the compound (20) and the compound (6), the nitration, the reduction from the nitro group 
30 into an amino group, and the cyclization may be effected in the same manner as in the step 5-1 , the step 13, the step 

3 and the step 5-1, respectively, or in accordance with it, or by combining it with an ordinary method. 

[0339] The compound (1-11-0) of the invention thus obtained may be isolated and purified in any known manner for 

isolation and purification, for example, through concentration, concentration under reduced pressure, crystallization, 

solvent extraction, reprecipitation, chromatography. 
35 [0340] Of the compounds (I) of the invention, the compounds (I-4) where X is a nitrogen atom may also be produced 

according to the following method: 




55 



[In these formulae, Rx represents a C-,^ alkyl having 2 substituents of halogens, aldehydes, esters, CN or their homo- 
logues; and the other symbols have the same meanings as above.] 

(Step 24) 



[0341] This step is a process for producing a compound (25) from the compound (4). 
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[0342] This reaction may be effected in the presence of a base in any method described in references (for example, 
Indian J. Chem. Sect. B; 32; 2; 1993; 262-265), or in accordance with it, or by combining it with an ordinary method. 
[0343] For example, when the reaction is carried out by the use of sulfur dioxide, the amount of the sulfur dioxide to 
be used may be generally from 0.1 to 500 equivalents, preferably from 0.5 to 10 equivalents. 

5 [0344] The base to be used may be any one capable of producing a compound (25) through the reaction with the 
compound (4), including, for example, sodium hydroxide, sodium hydride, cesium carbonate, sodium carbonate, potas- 
sium carbonate, potassium phosphate, potassium acetate, potassium tert-butyrate, triethylamine. 
[0345] The reaction time in this step may be generally from 1 to 48 hours, preferably from 4 to 12 hours. 
[0346] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 

10 used, preferably from 0°C to the reflux temperature of the solvent. 

[0347] The reaction solvent to be used in this step is not specifically defined so far as it does not interfere with the 
reaction. Concretely, for example, herein employable are ethanol, water, toluene, tetrahydrofuran, 1,4-dioxane, N,N- 
dimethylformamide, N.N-dimethylacetamide, dimethylsulfoxide, 1-methyl-2-pyrrolidinone. 

[0348] The compound (25) thus obtained may be subjected to the next step, after isolated and purified in any known 
15 manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 25) 

20 [0349] This step is a process for producing a compound (26) from the compound (25). Using hydrazine monohydrate, 
the reaction in this step may be effected in any method described in references (for example, Indian J. Chem. Sect. B; 
EN; 32; 2; 1993; 262-265), or in accordance with it, or by combining it with an ordinary method. 
[0350] The amount of hydrazine monohydrate to be used may be generally from 0.1 to 1000 equivalents, preferably 
from 1 to 100 equivalents. 

25 [0351] The reaction time in this step may be generally from 1 to 48 hours, preferably from 4 to 24 hours. 

[0352] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
used, preferably from 0°C to the reflux temperature of the solvent. 

[0353] Preferably, the reaction in this step is effected in the absence of a solvent, but a reaction solvent may be used 
for it so far as it does not interfere with the reaction. The usable reaction solvent includes, for example, ethanol, water, 
30 toluene, tetrahydrofuran, 1,4-dioxane, N,N-dimethylformamide, N.N-dimethylacetamide, dimethylsulfoxide, 1-methyl-2- 
pyrrolidinone. 

[0354] The compound (26) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

35 

(Step 26) 

[0355] This step is a process for producing a compound (I-4) of the invention by reacting the compound (26) with a 
compound (E). 

40 [0356] This reaction may be effected in any method described in references (for example, Indian J. Chem. Sect. B; 
EN; 32; 2; 1993; 262-265), or in accordance with it, or by combining it with an ordinary method. 
[0357] For example, when a pyrazole is constructed, it may be synthesized through the reaction with tetramethoxy- 
propane. 

[0358] The amount of tetramethoxypropane to be used may be generally from 0.1 to 500 equivalents, preferably from 
45 0.5 to 100 equivalents. 

[0359] The reaction time in this step may be generally from 1 to 48 hours, preferably from 4 to 12 hours. 

[0360] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 

used, preferably from 0°C to the reflux temperature of the solvent. 

[0361] The reaction solvent to be used in this step is not specifically defined so far as it does not interfere with the 
50 reaction. Concretely, for example, herein employable are ethanol, water, toluene, tetrahydrofuran, 1,4-dioxane, N,N- 
dimethylformamide, N.N-dimethylacetamide, dimethylsulfoxide, 1-methyl-2-pyrrolidinone. 

[0362] The compound (I-4) of the invention thus obtained may be isolated and purified in any known manner for 
isolation and purification, for example, through concentration, concentration under reduced pressure, crystallization, 
solvent extraction, reprecipitation, chromatography. 
55 [0363] Compounds (1-12) of the invention: 
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R 11 -X 





K A 5i/y^ *4 h 

(1-12) 

to [in the formula, the symbols have the same meanings as above] may also be produced, for example, according to the 
following method: 



15 



20 



25 



30 



35 



L 2 v yr X 1 N0 2 



(27) 
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R 11 X5<|H 
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step 27 
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R 11 




(28) 




R 11 X 51 H 
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NH. 



step 28 



R 11 
(29) 



step 29 



2v^X 1< NH 2 

x^TxTno 2 

R 11 



(A) 



step 30 



R11-X 51 ^X 4 ^ 



NH 2 



(30) 



(31) 



3^-1.,, or 



R 1 / 1 ~|£ 51 >f X V N H 2 

R 11 -X 5 rX 4 NH 2 
(32) 



ohc-)(^)-(r 3 ) 

(5) 



m 



step 32 



(1-12) 



HOOC-X^'JtR^m h+ 

(6) ^ ^ 



step 33-1 



step 33-2 



(1-12) 



step 31 



AO 



[In the formulae, L 1 and L 2 each represent a leaving group such as a halogen; and the other symbols have the same 
meanings as defined hereinabove.] 



(Step 27) 

45 

[0364] This step is a process for reacting a compound (27) with the above-mentioned compound (A-1 ) in the presence 
of a base to produce a compound (28). 

[0365] L 1 and L 2 more concretely include, for example, halogens such as fluorine, chlorine, bromide. 
[0366] The amount of the compound (A-1 ) to be used varies depending on the type of the compound and the solvent 
50 used and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 
equivalents relative to one equivalent of the compound (27). 

[0367] The amount of the base to be used also varies depending on the type of the compound and the solvent used 
and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 equivalents. 
[0368] The base to be used may be any one capable of producing a compound (28) through the reaction of the 
55 compound (27) with the compound (A-1 ) in this step, including, for example, sodium hydride, cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium tert-butyrate, triethylamine. 
[0369] The reaction solvent to be used may be an inert solvent, not specifically defined so far as it does not interfere 
with the reaction. Concretely, for example, it includes pyridine, toluene, tetrahydrofuran, 1,4-dioxane, N,N-dimethylfor- 
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mamide, N,N-dimethylacetamide, dimethylsulfoxide, 1-methyl-2-pyrrolidinone. 

[0370] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
used, preferably from room temperature to 150°C. 

[0371] The reaction time in this step may be generally from 0.1 to 72 hours, preferably from 0.5 to 5 hours. 
5 [0372] The compound (28) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

(Step 28) 

10 

[0373] This step is a process for producing a compound (29) by reducing the nitro group in the compound (28) obtained 
in the previous step. 

[0374] For the reduction in this step, employable is any method well known by those skilled in the art. The reduction 
in this step concretely includes, for example, catalytic reduction using hydrogen, formic acid, ammonium formate, hy- 
15 drazine hydrate and a palladium, platinum, nickel catalyst; reduction using hydrochloric acid, ammonium chloride and 
iron; and reduction using methanol and tin chloride. 

[0375] In case where a 1 0 % palladium-carbon catalyst is used for the reduction of the nitro group, the amount of the 
10 % palladium-carbon catalyst to be used may be generally from 0.01 to 10 equivalents, preferably from 0.1 to 1 
equivalent. 

20 [0376] The reaction solvent to be used in this step is not specifically defmed so far as it does not interfere with the 
reaction. For it, for example, herein employable are methanol, ethanol, tetrahydrofuran, N.N-dimethylformamide. 
[0377] The reaction temperature may be generally from 0°C to the reflux temperature of the reaction solvent used, 
preferably from room temperature to the reflux temperature of the reaction solvent. 
[0378] The reaction time may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 

25 [0379] The compound (29) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 29) 

30 

[0380] This step is a process for producing a compound (30) by introducing a nitro group into the compound (29) 
obtained in the previous step. 

[0381] The nitration in this step may be effected, after optionally protected at aniline, in any method described in 
references (for example, Synthetic Communication, 2001 , Vol. 31 , No. 7, pp. 1 1 23-1 128), or in accordance with it, or 
35 by combining it with an ordinary method. 

[0382] When potassium nitrate is used for the nitration, the amount of potassium nitrate to be used may be generally 
from 0.1 to 100 equivalents, preferably from 0.1 to 1 equivalent. 

[0383] The reaction solvent to be used in this step is not specifically defined so far as it does not interfere with the 

reaction. For it, for example, herein employable are trifluoroacetic acid, trifluoroacetic acid anhydride, hydrochloric acid, 
40 sulfuric acid, nitric acid. 

[0384] The reaction temperature may be generally from 0°C to the reflux temperature of the reaction solvent used, 

preferably from room temperature to the reflux temperature of the reaction solvent. 

[0385] The reaction time may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 

[0386] The compound (30) thus obtained may be subjected to the next step, after isolated and purified in any known 
45 manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 

extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 30) 

so [0387] This step is a process for producing a compound (31 ) by reducing the compound (30) obtained in the previous 
step with the above-mentioned compound (A-1). 

[0388] This step may be effected, after optionally protected at aniline, in the same manner as in the step 27, or in 
accordance with it, or by combining it with an ordinary method. 

[0389] The compound (31 ) thus obtained may be subjected to the next step, after isolated and purified in any known 
55 manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 
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(Step 31) 

[0390] This step is a process for producing a compound (32) by reducing the nitro group in the compound (31 ) obtained 
in the previous step 30. 

5 [0391] The reaction in this step may be effected in the same manner as in the step 8, or in accordance with it, or by 
combining it with an ordinary method. 

[0392] The compound (32) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

10 

(Step 32) 

[0393] This step is a process for producing a compound (I-2) of the invention by reacting the compound (32) obtained 
in the previous step with a compound (5). 
15 [0394] The reaction in this step may be effected in the same manner as in the step 4, or in accordance with it, or by 
combining it with an ordinary method. 

[0395] The compound (I-2) of the invention thus obtained may be isolated and purified in any known manner for 
isolation and purification, for example, through concentration, concentration under reduced pressure, solvent extraction, 
crystallization, reprecipitation, chromatography. 

20 

(Step 33-1) 

[0396] This step is a process for producing a condensed product by reacting the compound (32) obtained in the 
previous step 31 with a compound (6). 
25 [0397] The reaction in this step may be carried out in the same manner as in the step 5-1 , or in accordance with it, or 
by combining it with an ordinary method. 

[0398] Thus obtained, the condensation product may be subjected to the next step, after isolated and purified in any 
known manner for isolation and purification, for example, through concentration, concentration under reduced pressure, 
crystallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

30 

(Step 33-2) 

[0399] This step is a process for producing a compound (1-1 2) through cyclization of the condensation product obtained 
in the previous step 33-1 . 

35 [0400] The cyclization in this step may be effected in the same manner as in the step 5-2, or in accordance with it, or 
by combining it with an ordinary method. 

[0401] The compounds (1-11) of the invention may also be produced in a different process in which, after the compounds 
(29) and (6) are reacted, a nitro group is introduced into the reaction product, and finally the nitro group is reduced to 
an amino group simultaneously with cyclization of the resulting compound, or, if desired, the compound is separately 
*o cyclized, or after the cyclization or before the cyclization, the compound is reacted with a compound (A). 

[0402] The amidation of the compound (29) and the compound (6), the nitration, the reduction from the nitro group 
into an amino group, the reaction with the compound (A) and the cyclization may be effected in the same manner as in 
the step 5-1 , the step 1 3, the step 3, step 30 and the step 5-1 , respectively, or in accordance with it, or by combining it 
with an ordinary method. 

45 [0403] The compound (1-12) of the invention thus obtained may be isolated and purified in any known manner for 
isolation and purification, for example, through concentration, concentration under reduced pressure, crystallization, 
solvent extraction, reprecipitation, chromatography. 

[0404] The compounds (1-1 2) of the invention may also be produced from a compound (31 ) that is prepared according 
to the following method: 

50 



55 
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[In these formulae, the symbols have the same meanings as above.] 
20 (Step 34) 

[0405] This step is a process for producing a compound (34) by reacting a compound (33) with the above-mentioned 
compound (A-1). The reaction in this step may be carried out in the same manner as in the step 27, or in accordance 
with it, or by combining it with an ordinary method. 
25 [0406] The compound (34) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 35) 

30 

[0407] This step is a process for producing a compound (35) by reacting the compound (34) with the above-mentioned 
compound (A-1). The reaction in this step may be carried out in the same manner as in the step 30, or in accordance 
with it, or by combining it with an ordinary method. 

[0408] The compound (35) thus obtained may be subjected to the next step, after isolated and purified in any known 
35 manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. 

(Step 33-1 ) 

40 [0409] This step is a process for producing a compound (31) by converting -C(0)OR 8 in the compound (35) obtained 
in the previous step 35, into an amino group, and, for example, this is so-called Curtius transition reaction. The reaction 
in this step may be carried out in the same manner as in the step 48 to be described hereinunder, or in accordance with 
it, or by combining it with an ordinary method. 

[041 0] The compound (31 ) thus obtained may be isolated and purified in any known mannerfor isolation and purification, 
45 for example, through concentration, concentration under reduced pressure, crystallization, solvent extraction, reprecip- 
itation, chromatography. 

[0411] Using the thus-obtained compound (31) in accordance with the process of the above-mentioned step 31, 32, 
33-1 or 33-2, the compounds (1-12) of the invention may be produced. 

[0412] The compounds (1-31 ) of the invention may also be produced according to the following method: 

50 



55 
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[In the formulae, n indicates 1 or 2; Y represents a leaving group; and the other symbols have the same meanings as 
35 above.] 

(Step 36) 

[0413] This step is a process for producing a compound (37) by reacting the compound (27) with a compound (36) in 

^0 the presence of a base and a metal catalyst. 

[0414] L 1 and L 2 more concretely include, for example, halogens such as fluorine, chlorine, bromide. 
[0415] M 1 may be any one capable of producing the compound (37) through the reaction of the compound (27) with 
the compound (36). Concretely, for example, it includes trialkyltin, boronicacid, boronate. More concretely, the compound 
(36) includes, for example, trimethyl-(pyridin-2-yl)tin or 1-(tert-butoxycarbonyl)pyrrole-2-boronic acid. 

45 [0416] In case where trimethyl-(pyridin-2-yl)tin is used as the compound (36), for example, the reaction may be so- 
called Stille reaction 

[0417] In case where 1-(tert-butoxycarbonyl)pyrrole-2-boronic acid is used as the compound (36), for example, the 
reaction may be so-called Suzuki reaction. 

[0418] The amount of the compound (36) to be used varies, depending on the type of the compound and the solvent 
50 used and on the other reaction conditions, but may be generally from 0.1 to 50 equivalents, preferably from 0.2 to 10 
equivalents relative to one equivalent of the compound (27). 

[0419] The amount of the base to be used also varies, depending on the type of the compound and the solvent used 
and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 equivalents. 
[0420] The base to be used may be any one capable of producing the compound (37) through the reaction of the 
55 compound (27) with the compound (36) in this step, including, for example, sodium hydride, cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium tert-butoxide, triethylamine. 
[0421] The amount of the metal catalyst to be used also varies, depending on the type of the compound and the 
solvent used and on the other reaction conditions, but may be generally from 0.01 to 10 equivalents, preferably from 
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0.05 to 5 equivalents. 

[0422] The metal catalyst to be used may be any one capable of producing the compound (37) through the reaction 
of the compound (27) with the compound (36) in this step, including, for example, tetrakistriphenylphosphine palladium, 
dichlorobistriphenylphosphine palladium, dichloro(1,1'-bis(diphenylphosphino)ferrocene)palladium. 
5 [0423] The reaction solvent to be used in this step is not specifically defmed so far as it does not interfere with the 
reaction. For it, for example, herein employable are ethylene glycol dimethyl ether, water, toluene, tetrahydrofuran, N, 
N-dimethylformamide, 1,4-dioxane, benzene, acetone. 

[0424] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
used, preferably from room temperature to 150°C. 
10 [0425] The reaction time in this step may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 

[0426] The compound (37) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

is (Step 37) 

[0427] This step is a process for producing a compound (38) by reacting the compound (37) with the above-mentioned 
compound (A-1). 

[0428] The reaction in this step may be carried out in the same manner as in the step 27, or in accordance with it, or 
20 by combining it with an ordinary method. 

[0429] The compound (38) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

25 (Step 38) 

[0430] This step is a process for producing a compound (39) by reducing the hetero-aromatic ring and the nitro group 
in the compound (38) with a metal catalyst in a hydrogen atmosphere and optionally introducing a protective group into 
the reaction product. 

30 [0431] The amount of the reducing agent to be used may be generally from 0.01 to 10 equivalents, preferably from 
0.1 to 1 equivalent. 

[0432] The reducing agent to be used may be any one capable of producing the compound (39) from the compound 
(38) in this step. For it, for example, herein usable is 10 % platinum-carbon or platinum-black. 
[0433] The reaction solvent to be used in this step is not specifically defined so far as it does not interfere with the 
35 reaction. For it, for example, herein employable are methanol, ethanol, tetrahydrofuran, 1,4-dioxane, ethyl acetate. 
[0434] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
used, preferably from room temperature to 150°C. 

[0435] The reaction time in this step may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 
[0436] The reaction pressure in this step may be generally from normal pressure to 1 00 atmospheres, preferably from 
40 normal pressure to 20 atmospheres. 

[0437] The compound (39) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

45 (Step 39) 

[0438] This step is a process for producing a compound (40) by introducing a nitro group into the compound (39). The 
reaction in this step may be carried out in the same manner as in the step 29, or in accordance with it, or by combining 
it with an ordinary method. If desired, Rp 1 may be converted. 
so [0439] The compound (40) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

(Step 40) 

55 

[0440] This step is a process for producing a compound (41) by reducing the nitro group in the compound (40). The 
reaction in this step may be carried out in the same manner as in the step 31 , or in accordance with it, or by combining 
it with an ordinary method. 



EP1 702 919 A1 



[0441] The compound (41 ) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

5 (Step 41) 

[0442] This step is a process for producing a compound (42) by reacting the compound (41 ) with the above-mentioned 
compound (5), or by reacting the compound (41 ) with the above-mentioned compound (6), and then cyclizing the resulting 
product. 

10 [0443] The reaction of the compound (41) with the compound (5) may be carried out in the same manner as in the 
step 32, or in accordance with it, or by combining it with an ordinary method. 

[0444] The reaction of the compound (41) with the compound (6) followed by cyclization may be carried out in the 
same manner as in the above-mentioned step 33-1 and 33-2, or in accordance with it, or by combining it with an ordinary 
method. 

15 [0445] The compound (42) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

(Step 42) 

20 

[0446] This step is a process for producing a compound (43) by removing the amino-protective group Rp 1 in the 
resulting compound (42). 

[0447] The removal of the amino-protective group Rp 1 may be attained in the same manner as in the method described 
in references (for example, Protective Groups in Organic Synthesis, by T. W. Green, 2nd Ed., John Wiley & Sons, 1991 ), 
25 or in accordance with it, or by combining it with an ordinary method. 

[0448] The compound (43) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

30 (Step 43) 

[0449] This step is a process for producing a compound (I-3) of the invention by reacting the compound (43) with a 
compound (F). The introduction of the amino-protective group R 4 in this step may be attained in the same manner as 
in the method described in references (for example, Protective Groups in Organic Synthesis, by T. W. Green, 2nd Ed., 
35 John Wiley & Sons, 1991), or in accordance with it, or by combining it with an ordinary method. 

[0450] More concretely, R 4 includes an alkyl, an alkylamide, a carbamoyl, an alkylcarbamoyl, an alkyl carbamate. 
[0451] The compound (F) includes concretely, for example, acetic anhydride, trifluoroacetic anhydride, propionic acid, 
chloroacetic acid, ethyl acrylate, methanesulfonyl chloride, benzyl chloride. 

[0452] The amount of the compound (F) to be used varies, depending on the type of the compound and the solvent 
40 used and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 
equivalents relative to one equivalent of the compound (43). 

[0453] The reaction solvent to be used in this step is not specifically defmed so far as it does not interfere with the 
reaction. For it, for example, herein employable are dichloromethane, chloroform, tetrahydrofuran, acetonitrile, dimeth- 
ylformamide, benzene, acetone, ethanol, 2-propanol. 
45 [0454] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
used, preferably from room temperature to 150°C. 

[0455] The reaction time in this step may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 
[0456] The compound (1-31 ) of the invention may also produced in a different process, in which after the compounds 
(39) and (6) are reacted, a nitro group is introduced into the resulting product, and fmally the nitro group is reduced to 
50 an amino group simultaneously with cyclization of the resulting compound, or, if desired, the compound is separately 
cyclized. 

[0457] The amidation of the compound (39) and the compound (6), the nitration, the reduction from the nitro group 
into an amino group, and the cyclization may be effected in the same manner as in the step 5-1, the step 13, the step 
3 and the step 5-1, respectively, or in accordance with it, or by combining it with an ordinary method. 
55 [0458] The compound (1-31) of the invention thus obtained may be isolated and purified in any known manner for 
isolation and purification, for example, through concentration, concentration under reduced pressure, solvent extraction, 
crystallization, reprecipitation, chromatography. 

[0459] In case where the amino-protective group Rp 1 in the compound (42) corresponds to the desired R 4 then the 
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subsequent steps 42 and 43 are unnecessary, or that is, the compound (42) may be directly a compound of the invention. 
[0460] In case where the compound (43) is a desired compound, then the step 43 is unnecessary, or that is, the 
compound (43) may be directly a compound of the invention. 

[0461] The compounds (1-31 ) of the invention may also be produced according to the following method: 




[In the formulae, Rp 2 , Rp 3 and Rp 4 each represent a protective group; L represents a leaving group; and the other 
symbols have the same meanings as above.] 

(Step 44) 

[0462] This step is a process for producing a compound (45) by reacting a compound (44) with the above-mentioned 
compound (36). Rp 2 is an X 51 -protective group, concretely including, for example, methoxymethyl, methyl, benzyl, 4- 
methoxy-benzyl, 2-(trimethylsilyl)ethoxymethyl, 2-(trimethylsilyl)ethyl, tert-butyldimethylsilyl, tert-butylcarbonyl. Rp 3 is a 
carboxyl-protective group, concretely including, for example, methoxymethyl, methyl, ethyl, tert-butyl, benzyl, 4-methoxy- 
benzyl, 2-(trimethylsi!yl)ethyl, tert-butyldimethylsilyl. Rp 4 is an inert alkyl group, concretely including, for example, methyl, 
ethyl, tert-butyl, benzyl, 4-methoxy-benzyl, 2-(trimethylsilyl)ethyl. The reaction in this step may be carried out in the same 
manner as in the step 36, or in accordance with it, or by combining it with an ordinary method. The compound (45) thus 
obtained may be subjected to the next step, after isolated and purified in any known manner for isolation and purification, 
for example, through concentration, concentration under reduced pressure, crystallization, solvent extraction, reprecip- 
itation, chromatography, or not after isolated and purified. 
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(Step 45) 

[0463] This step is a process for producing a compound (46) by reducing the hetero-aromatic ring in the compound 
(45) obtained in the previous step, with a metal catalyst in a hydrogen atmosphere. 
5 [0464] The amount of the reducing agent to be used may be generally from 0.01 to 10 equivalents, preferably from 
0.05 to 1 equivalent. 

[0465] The reducing agent to be used may be any one capable of producing the compound (46) from the compound 

(45) in this step. For it, for example, herein usable is 10 % platinum-carbon or platinum-black. 

[0466] The reaction solvent to be used in this step is not specifically defmed so far as it does not interfere with the 
io reaction. For it, for example, herein employable are methanol, ethanol, tetrahydrofuran, N,N-dimethylformamide, 1,4- 
dioxane, ethyl acetate. 

[0467] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
used, preferably from room temperature to 150°C. 

[0468] The reaction time in this step may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 
15 [0469] The reaction pressure in this step may be generally from normal pressure to 1 00 atmospheres, preferably from 
normal pressure to 20 atmospheres. 

[0470] The compound (46) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

20 

(Step 46) 

[0471] This step is a process for producing a compound (47) by removing the protective group Rp 2 in the compound 

(46) . The removal of the protective group in this step may be effected in any method described in references (for example, 
25 Protective Groups in Organic Synthesis, by T. W. Green, 2nd Ed., John Wiley & Sons, 1991), or in accordance with it, 

or by combining it with an ordinary method. When R p 2 is a methoxymethyl, then the removal of the protective group may 
be attained, for example, by the use of trifluoroacetic acid. 

[0472] In case where trifluoroacetic acid is used for the removal of Rp 1 , then the amount of the catalyst to be used 
may be generally from 0.01 to 1000 equivalents, preferably from 0.1 to 10 equivalents. 
30 [0473] The reaction solvent to be used in this step is not specifically defmed so far as it does not interfere with the 
reaction. For it, for example, herein employable is chloroform. 

[0474] The reaction temperature may be generally from room temperature to the reflux temperature of the reaction 
solvent used, preferably from room temperature to 100°C. 

[0475] The reaction time may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 
35 [0476] The compound (47) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. If desired, Rp 1 may be 
converted. 

40 (Step 47) 

[0477] This step is a process for producing a compound (48) by reacting the compound (47) with a compound (G). L 
represents a leaving group, and may be the same as the above-mentioned L 1 and L 2 . The compound (G) concretely 
includes, for example, benzyl bromide, 4-fluoro-benzonitrile, 4-fluorobenzaldehyde. The reaction in this step may be 
45 carried out in the same manner as in the step 27, or in accordance with it, or by combining it with an ordinary method. 
The compound (48) thus obtained may be subjected to the next step, after isolated and purified in any known manner 
for isolation and purification, for example, through concentration, concentration under reduced pressure, crystallization, 
solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

50 (Step 48) 

[0478] This step is a process for producing a compound (49) by removing the carboxyl-protective group Rp 3 in the 
compound (48). The carboxyl-protective group in the compound (48) may be any one capable of acting as a protective 
group for carboxyl in the previous steps 44 to 47 and capable of being readily removed in the step 48. For example, it 
55 includes a linear or branched lower alkyl such as methyl, ethyl, tert-butyl; a halogeno-lower alkyl such as 2-iodomethyl, 
2,2,2-trichloroethyl; a lower alkenyl such as allyl, 2-propenyl, 2-methyl-2-propenyl; and an aralkyl such as benzyl, para- 
methoxy-benzyl. 

[0479] The introduction and the removal of the carboxyl-protective group Rp 3 may be effected in any method described 
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in references (for example, Protective Groups in Organic Synthesis, by T. W. Green, 2nd Ed., John Wiley & Sons, 1991), 
or in accordance with it, or by combining it with an ordinary method. 

[0480] The compound (49) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, solvent 
5 extraction, crystallization, reprecipitation, chromatography, or not after isolated and purified. If desired, Rp 1 may be 
converted. 

(Step 49) 

[0481] This step is a process for producing a compound (50) by reacting the compound (49) with a compound (H), 
and, for example, this is so-called Curtius transition reaction. Briefly, using a phosphoric acid azide compound and an 
alcoholic compound (1 7-1 ) in the presence of a base, the reaction may be effected in any method described in references 
(for example, Tetrahedron, Vol. 31, 1974, pp. 2151-2157), or in accordance with it, or by combining it with an ordinary 
method. 

[0482] The amount of the alcoholic compound (H) to be used varies, depending on the type of the compound and the 
solvent used and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 
to 5 equivalents relative to one equivalent of the compound (49). 

[0483] The amount of the base to be used also varies, depending on the type of the compound and the solvent used 
and on the other reaction conditions, but may be generally from 0.1 to 20 equivalents, preferably from 0.5 to 5 equivalents. 
[0484] The phosphoric acid azide compound to be used may be any one capable of producing the compound (50) 
through the reaction of the compound (49) with the compound (H) in this step. For example, it includes diethylphosphoric 
acid azide, diphenylphosphoric acid azide. 

[0485] The base to be used may be any one capable of producing the compound (50) through the reaction of the 
compound (49) with the compound (H) in this step. For example, it includes sodium hydride, cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium tert-butoxide, triethylamine. 
[0486] The reaction solvent to be used in this step is not specifically defined so far as it does not interfere with the 
reaction. For example, it includes toluene, tetrahydrofuran, methylene chloride, chloroform, 1 ,4-dioxane, benzene. 
[0487] The reaction temperature in this step may be generally from 0°C to the reflux temperature of the reaction solvent 
used, preferably from room temperature to 150°C. 

[0488] The reaction time in this step may be generally from 0.1 to 72 hours, preferably from 0.5 to 12 hours. 
[0489] The compound (50) thus obtained may be subjected to the next step, after isolated and purified in any known 
manner for isolation and purification, for example, through concentration, concentration under reduced pressure, crys- 
tallization, solvent extraction, reprecipitation, chromatography, or not after isolated and purified. 

35 (Step 50) 

[0490] This step is a process for producing the compound (40) by introducing a nitro group into the compound (50). 
The reaction in this step may be carried out in the same manner as in the step 29, or in accordance with it, or by combining 
it with an ordinary method. 

40 [0491] After or not after isolated and purified in any known manner for isolation and purification, for example, through 
concentration, concentration under reduced pressure, crystallization, solvent extraction, reprecipitation, chromatography, 
the compound (40) thus obtained may be processed according to the above-mentioned steps 40 to 43 to thereby produce 
a compound (I-3) of the invention. 

[0492] The compounds (1-31) of the invention may also be produced in a different process in which, after Rp 4 is 
45 removed from the compound (50) to give the aniline derivative and after the aniline derivative is reacted with the compound 
(6), a nitro group is introduced into the reaction product, and fmally the nitro group is reduced to an amino group 
simultaneously with cyclization of the resulting compound, or, if desired, the compound is separately cyclized. 
[0493] The amidation of the compound (50) and the compound (6), the nitration, the reduction from the nitro group 
into an amino group, and the cyclization may be effected in the same manner as in the step 5-1 , the step 1 3, the step 
50 3 and the step 5-1, respectively, or in accordance with it, or by combining it with an ordinary method. The removal of 
Rp 4 may be effected in the same manner as in the above-mentioned method (Protective Groups in Organic Synthesis, 
byT. W. Green, 2nd Ed., John Wiley & Sons, 1991), or in accordance with it, or by combining it with an ordinary method. 
[0494] The novel 2-heteroaryl-substituted benzimidazole derivatives that the invention provides may be in the form of 
their pharmaceutically-acceptable salts. The salts may be produced in any ordinary method from the compounds (I-0) 
55 of the invention and from the compounds of the above-mentioned formulae (1-1), (1-11), (1-12), (I-2), (1-11-0), (1-31) and 
(I-4) that are within the scope of the compounds (I-0). 

[0495] Concretely, when the compounds (I-0), (1-1), (1-11), (1-12), (I-2), (1-11-0), (1-31) and (I-4) have a basic group 
derived from, for example, an amino group or a pyridyl group in the molecule, then the compounds may be processed 
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with acid so as to convert them into the corresponding pharmaceutically-acceptable salts. 

[0496] The acid-addition salts include, for example, hydrohalides such as hydrochlorides, hydrofluorides, hydrobro- 
mides, hydroiodides; inorganic acid salts such as nitrates, perchlorates, sulfates, phosphates, carbonates; lower alkyl- 
sulfonates such as methanesulfonates, trifluoromethanesulfonates, ethanesulfonates; arylsulfonates such as benze- 

5 nesulfonates, p-toluenesulfonates; organic acid salts such as fumarates, succinates, citrates, tartrates, oxalates, 
maleates; other organic acid-addition salts with amino acid such as glutamates, aspartates. When the compounds of 
the invention have an acid group in the molecule, for example, when they have a carboxyl group, then the compounds 
may be processed with a base so as to convert them into the corresponding pharmaceutically-acceptable salts. The 
base-addition salts include, for example, alkali metal salts with sodium or potassium; alkaline earth metal salts with 

10 calcium or magnesium; ammonium salts; organic base-addition salts with guanidine, triethylamine, dicyclohexylamine, 
etc. In addition, the compounds of the invention may also be in any other form of hydrates or solvates of their free 
compounds or their salts. 

[0497] In producing medicines for prevention and remedy of type II diabetes or diseases or symptoms associated with 
it, the compounds of formula (I) of the invention may be combined with carrier substances. 

15 [0498] The dose of the compounds of formula (I) of the invention for prevention or remedy of diseases naturally varies, 
depending on the property of the symptom to be treated, the specific compound selected for it and the administration route. 
[0499] In addition, the dose also varies depending on the age, the body weight and the sensitivity of patients. In 
general, the daily dose for one-time or plural-times administration may be from about 0.001 mg/kg-body weight to about 
100 mg/kg-body weight, preferably from about 0.01 mg/kg-body weight to about 50 mg/kg-body weight, even more 

20 preferably from about 0.1 mg/kg-body weight to about 10 mg/kg-body weight. As the case may be, administration of a 
dose over the range may be necessary. 

[0500] An example of a suitable dose for oral administration is described. The daily dose for one-time or two- to four- 
times administration may be at least from about 0.01 mg to at most 2.0 g. Preferably, the daily administration frequency 
is once or twice a day, and the daily dose is from about 1 .0 mg to about 200 mg. More preferably, the daily dose is from 

25 about 10 mg to 100 mg for one-time administration a day. 

[0501] For intravenous administration or oral administration, a typical dose of the compound (I) may be from about 
0.001 mg/day/g-body weight to about 100 mg/day/g-body weight (preferably from 0.01 mg/day/g-body weight to about 
10 mg/day/g-body weight), more preferably from about 0.1 mg/day/g-body weight to 10 mg/day/g-body weight. 
[0502] As so mentioned hereinabove, the pharmaceutical composition of the invention comprises a compound of 

30 formula (I) and a pharmaceutically-acceptable carrier. The term "composition" is meant to contain not only a product 
produced by directly or indirectly combining, hybridizing or aggregating 2 or more any ingredients, a product produced 
as a result of dissociation of one or more ingredients, or a compound produced as a result of reaction or interaction of 
different types of ingredients, but also an active and inactive ingredient of constituting a carrier (pharmaceutically- 
acceptable vehicle). 

35 [0503] As combined with a pharmaceutically-acceptable carrier, the composition of the invention preferably contains 
a compound of formula (I) in an amount effective for remedy and prevention of type II diabetes and for retardation of the 
onset of the disease. 

[0504] For administering the effective dose of the compound of the invention to mammals, especially to humans, 
employable is any suitable administration route. For example, the route may be oral administration, rectal administration, 
40 local administration, intravenous administration, ophthalmic administration, lung administration or nasal administration. 
Examples of the administration forms are tablets, troches, powders, suspensions, solutions, capsules, creams, aerosols. 
Preferred are oral tablets. 

[0505] In preparing oral compositions, usable are any ordinary pharmaceutical media. Their examples are water, 
glycol, oil alcohol, fragrant additives, preservatives, colorants. In preparing liquid compositions for oral administration, 
45 for example, mentioned are suspensions, elixirs and solutions. Their carriers are, for example, starch, sugar, microc- 
rystalline cellulose, diluent, granulating promoter, lubricant, binder, disintegrator. In preparing solid compositions for oral 
administrations, for example, mentioned are powders, capsules and tablets. Above all, such solid compositions for oral 
administration are preferred. 

[0506] In view of the easiness in their administration, tablets and capsules are the most advantageous forms for oral 
so administration. If desired, the tablets may be coated according to standard aqueous or non-aqueous coating techniques. 
[0507] In addition to the above-mentioned ordinary administration modes for them, the compounds of formula (I) may 
also be administered according to controlled release systems and/or controlled delivery systems, for example, as in US 
Patents 3,845,770, 3,916,899, 3,536,809, 3,598,123, 3,630,200 and 4,008,719. 

[0508] The pharmaceutical composition of the invention suitable for oral administration includes capsules, cashews 
55 and tablets that contain a predetermined amount of the active ingredient in the form of powders or granules thereof, or 
in the form of water-soluble liquids, water-insoluble liquids, oil-in-water emulsions or water-in-oil emulsions thereof. 
These compositions may be prepared in any pharmaceutical methods, and all the methods include a process of combining 
the active ingredient with a carrier of one or more necessary ingredients. 
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[0509] In general, the active ingredient is uniformly and fully mixed with a liquid carrier, or a well-separated solid carrier 
or with both the two, and then, if desired, the product is shaped into suitable forms to prepare the composition. For 
example, tablets are produced through compression and shaping, optionally along with one or more side components. 
Using a suitable machine, compressed tablets may be produced by mixing the active ingredient optionally with binder, 
5 lubricant, inert vehicle, surfactant or dispersant and compressing the resulting mix in any desired manner into powder 
or granules. 

[0510] The shaped tablets are prepared by shaping the mixture of the powdery wet compound and an inert liquid 
diluent, using a suitable machine. 

[0511] Preferably, the tablets each contain from about 1 mg to 1 g of the active ingredient; and the cashews and the 
10 capsules each contain from about 1 mg to 500 mg of the active ingredient. 

[0512] Examples of the administration modes of the compounds of formula (I) for pharmaceutical use are as follows: 



[Table 1] Suspension for Injection (I. M.) 





mg/ml i 


compound of formula (I) 


10 


methyl cellulose 


5.0 


Tween 80 


0.5 


benzyl alcohol 


9.0 


benzalkonium chloride 


1.0 



water for injection is added to make 1 .0 ml. 

25 

[Table 2] Tablets 





mg/tablet 


compound of formula (I) 


25 


methyl cellulose 


415 


Tween 80 


14.0 


benzyl alcohol 


43.5 


magnesium stearate 


2.5 


total 500 mg 



[Table 3] Capsules 





mg/capsule 


compound of formula (I) 


25 


lactose powder 


573.5 


magnesium stearate 


1.5 


total 600 mg 



[Table 4] Aerosol 





per one container 


compound of formula (I) 


24 mg 


lecithin, NF Liq. Cone. 


1.2 mg 


trichlorofluoromethane, NF 


4.025 g 


dichlorodifluoromethane, NF 


12.15 g 
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[0513] The compounds of formula (I) may be used, as combined with any other medicines usable not only for type II 
diabetes-associated diseases or symptoms but also for remedy/prevention/retardation of the onset of type II diabetes. 
The additional medicines may be administered in any administration route and dose generally employed in the art, 
simultaneously with or separately from the compound of formula (I). 

[051 4] In case where the compound of formula (I) is used along with one or more other medicines, then a pharmaceutical 
composition comprising the compound of formula (I) and the additional medicines is preferred. Accordingly, the phar- 
maceutical composition of the invention may comprise not only the compound of formula (I) but also one or more such 
active ingredients. Examples of the active ingredients that may be combined with the compounds of formula (I) are 
mentioned below, which, however, are not limitative. These may be separately administered or may be administered 
simultaneously as contained in the same pharmaceutical composition. 

(a) bis-guanides (e.g., buformin, metoformin, fenformin,), 

(b) PPAR agonists (e.g., triglytazon, pioglytazon, nosiglytazon), 

(c) insulin, 

(d) somatostatin, 

(e) a-glucosidase inhibitors (e.g., boglybose, miglytol, acarbose), 

(f) insulin secretion promoters (e.g., acetohexamide, calbutamide, chlorpropamide, Igybomlide, glycrazide, glymer- 
pide, glypidide, glyquidine, glysoxepide, glyburide, glyhexamide, glypinamide, fenbutamide, trazamide, tolbutamide, 
tolcyclamide, nateglynide, repaglynide), and 

(g) DPP-IV (dipeptidyl peptidase IV) inhibitors. 

[0515] The weight ratio of the compound of formula (I) to the second active ingredient may vary within a broad range, 
and depends on the effective amount of the individual active ingredients. Accordingly, for example, when the compound 
of formula (I) is combined with a PPAR agonist, then the weight ratio of the compound of formula (I) to the PPAR agonist 
may be generally from about 1000/1 to 1/1000, preferably from about 200/1 to 1/200. The combination of the compound 
of formula (I) and the other active ingredient may be within the above-mentioned range. In any case, an effective amount 
of the individual ingredients should be in the combination. 

[0516] The glucokinase-activating potency of the compounds of formula (I) of the invention and a test method for it 
are described below. 

[0517] The excellent glucokinase-activating effect of the compounds of formula (I) may be determined by a method 
described in references (for example, Diabetes, Vol. 45, pp. 1671-1677, 1996), or in accordance with it. 
[0518] The glucokinase activity may be determined not by directly measuring glucose-6-phosphate but by measuring 
the level of Thio-NADH, which is produced when a reporter enzyme, glucose-6-phosphate dehydrogenase produces 
phosphogluconolactone from glucose-6-phosphate, and based on the level, the degree of glucokinase activity of the 
compound tested may be determined. 

[0519] In this assay, used was a recombinant human liver GK, which was expressed by E. coli as a FLAG fusion 
protein therein and was purified by ANTIFLAG M2 AFFINITY GEL (Sigma). 

[0520] Using a 96-well plate, the assay was carried out at 30°C. 69 nJ of an assay buffer (25 mM Hepes Buffer/pH = 
7.2, 2 mM MgCI 2 , 1 mM ATP, 0.5 mM TNAD, 1 mM dithiothreitol) was put into the plate, and 1 fxl of a DMSO solution 
of the compound or DMSO alone as a control was added thereto. Next, 20 jjlI of an enzyme mixture (FLAG-GK, 20U/ml 
G6PDH) cooled in ice was added to it, and 10 jjlI of a substrate, 25 mM glucose was added to it, and the reaction was 
initiated (final glucose concentration = 2.5 mM). 

[0521] After the start of the reaction, the increase in the absorbance at 405 nm was measured for 10 minutes at 
intervals of 30 seconds, and the increase for the first 5 minutes was used for evaluating the compound tested. FLAG- 
GK was added so that the absorbance increase after 5 minutes in the presence of 1 % DMSO could be from 0.05 to 1 .0. 
[0522] The OD level of the DMSO control was set as 100 %; and the OD level of the test compound at different 
concentrations was determined. From the OD level at each concentration, Emax (%) and EC50 (ftM) were computed 
and used as the index of the GK-activating potency of the compound. 

[0523] The GK-activating potency of the compounds of the invention was measured according to the method as above, 
and the results are shown in Table 1 below. 



[Table 5] (GK-Activating Potency of Compounds of the Invention) 



Compound No. 


Emax (%) 


EC50(|xM) 


Example 67 


832 


1.4 


Example 26 


768 


2.3 


Example 122 


664 


1.9 



r 
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[0524] As shown in Table 1 above, the compounds of the invention have an excellent GK-activating potency indicated 
by Emax and EC50. 

EXAMPLES 

5 

[0525] The invention is described more concretely with reference to the following Examples, by which, however, the 
invention should not be limited at all. 

Preparation Example 1 : 

10 

[0526] 1 0 parts of the compound of Production Example 1,15 parts of heavy magnesium oxide and 75 parts of lactose 
are uniformly mixed to give a powdery or particulate preparation of at most 350 ^m in size. The preparation is encapsulated 
to prepare capsules. 

15 Preparation Example 2: 

[0527] 45 parts of the compound of Production Example 1, 15 parts of starch, 16 parts of lactose, 21 parts of crystalline 
cellulose, 3 parts of polyvinyl alcohol and 30 parts of distilled water are uniformly mixed, then ground, granulated and 
dried, and thereafter sieved to prepare granules having a size of from 1410 to 177 p,m in diameter. 

20 

Preparation Example 3: 

[0528] Granules are prepared in the same manner as in Preparation Example 2. 3 parts of calcium stearate is added 
to 96 parts of the granules, and shaped under compression to give tablets having a diameter of 10 mm. 

25 

Preparation Example 4: 

* 

[0529] 1 0 parts of crystalline cellulose and 3 parts of calcium stearate are added to 90 parts of the granules obtained 
according to the method of Preparation Example 2, and shaped under compression to give tablets having a diameter 
30 of 8 mm. These are coated with a mixture suspension of syrup gelatin and precipitated calcium carbonate to prepare 
sugar-coated tablets. 

[0530] In the following, the invention is described more concretely with reference to Preparation Examples, Production 
Examples and Reference Examples, by which, however, the invention should not be limited at all. 
[0531] In the thin-layer chromatography in Examples, Silicagel 6OF245 (Merck) was used for the plate, and a UV 
35 detector was used for detection. For the column silica gel, used was Wakogel™ C-300 (Wako Pure Chemical); and for 
the reversed-phase column silica gel, used was LC-SORB™ SP-B-ODS (Chemco) or YMC-GEL™ ODS-AQ 120-S50 
(Yamamura Chemical Laboratory). 

[0532] The meanings of the abbreviations in the following Examples are shown below. 

i-Bu: isobutyl 
40 n-Bu: n-butyl 

t-Bu: t-butyl 

Me: methyl 

Et: ethyl 

Ph: phenyl 
45 j-Pr: isopropyl 

n-Pr: n-propyl 

CDCI 3 : heavy chloroform 

CD3OD: heavy methanol 

DMSO-d 6 : heavy dimethylsulfoxide 
so [0533] The meanings of the abbreviations in the following nuclear magnetic resonance spectra are shown below. 

s : singlet 

d : doublet 

dd: double-doublet 

t : triplet 
55 m : multiplet 

br: broad 

q: quartet 

J : coupling constant 

f 
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Hz: hertz 
Example 1 : 

2-Pyridin-2-yl-5,6-bis(pyridin-3-yloxy)-1H-benzimidazole 

5 

(Step 1) Production of 3-(2-fluoro-4-nitro-phenoxy)-pyridine: 

[0534] 2.09 g of 3-hydroxypyridine and 5.52 g of potassium carbonate were added to a dimethylformamide (20 ml) 
solution of 3.18 g of 3,4-difluoronitrobenzene, and the reaction liquid was stirred at 90°C for 1 hour. The reaction liquid 
10 was diluted with ethyl acetate, washed with water and saturated saline in order, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica 
gel column chromatography (developing solvent: hexane/ethyl acetate = 9/1) to obtain the entitled compound. 

(Step 2) Production of 5-fluoro-2-nitrcH4-(pyridin-3-yloxy)-phenylamine: 

15 

[0535] 1 .0 g of 20 % palladium hydroxide-carbon catalyst was added to a methanol (30 ml) solution of 4.72 g of 3-(2- 
fluoro-4-nitro-phenoxy)-pyridine, and the reaction liquid was stirred in a hydrogen atmosphere for 5 hours. The catalyst 
was removed through filtration, and the solvent was evaporated away under reduced pressure to obtain a crude product. 
1.88 g of potassium nitrate was added to a trifluoroacetic acid (40 ml) solution of the resulting crude product, and the 
20 reaction liquid was stirred overnight at room temperature. Then, the solvent was evaporated away under reduced pres- 
sure. The residue was diluted with ethyl acetate, washed with saturated sodium bicarbonate solution and saturated 
saline in order, and then dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced 
pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: hexane/ 
ethyl acetate = 4/1) to obtain the entitled compound. 

25 

(Step 3) Production of 4,5-bis(pyridin-3-yloxy)-benzene-1,2-diamine: 

[0536] 285 mg of 3-hydroxypyridine and 829 mg of potassium carbonate were added to a dimethylformamide (8 ml) 
solution of 680 mg of 3-(2-fluoro-4-nitro-phenoxy)-pyridine, and the reaction liquid was stirred at 90°C for 2 hours. The 

30 reaction liquid was diluted with ethyl acetate, washed with water and saturated saline in order, and then dried with 
anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue 
was purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 1/1 to ethyl acetate) 
to obtain a crude product. 500 mg of a developed Raney-nickel catalyst was added to an ethanol (10 ml) solution of the 
resulting crude product, and the reaction liquid was stirred in a hydrogen atmosphere for 2 hours. The catalyst was 

35 removed through filtration, and the solvent was evaporated away under reduced pressure to obtain the entitled compound. 

(Step 4) Production of 2-pvridin-2-yl-5 > 6-bis(pyridin-3-yloxy)-1 H-benzimidazole 

[0537] 0.01 ml of pyridine-2-carboxaldehyde was added to a nitrobenzene (0.3 ml) solution of 30 mg of 4,5-bis(pyridin- 
40 3-yIoxy)-benzene-1,2-diamine at 120°C, and the reaction liquid was stirred at the same temperature for 2 hours. The 
reaction mixture was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by 
YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The solvent of the resulting fraction was evaporated 
away under reduced pressure, and this was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, 
Art 5744 (by Merck), chloroform/methanol = 20/1 ) to obtain the entitled compound as a yellow oily substance. 
45 1HNMR(CDCI 3 )6: 7.10-7.40(4H,m), 7.28(1 H,s), 7.38(1 H,ddd,J=1.2Hz,4.8Hz,7.6Hz), 7.62(1H,s), 7.87(1 H,td,J=7.6Hz, 
1.2Hz), 8.12-8.40(4H,m), 8.38(1 H,d,J=7.6Hz), 8.63(1 H,d,J=4.8Hz), 10.8(1H,brs) 
ESI-MS(m/e): 382 [M+H] 

Example 2: 

50 

5-(2-Hydroxymethyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0538] The entitled compound was obtained as a colorless solid in the same method as in Example 1 or in accordance 
with the method or by combining it with an ordinary method but using 5-fluoro-2-nitro-4-(pyridin-3-yloxy)-phenylamine 
55 obtained in Example 1 (step 2) and 2-hydroxymethyl-phenol. 

1 HNMR(CDCI 3 )5:4.45(2H,s), 6.76(1 H,d,J=8.0Hz), 7.04(1 H,t,J=6.8Hz), 7.08-7.30(5H,m), 7.30-7.43(2H,m), 7.86(1H,td, 
J=8.0Hz,2.4Hz), 8.18-8.32(1 H,m), 8.22(1H,s), 7.36(1 H,d,J=7.6Hz), 8.62(1 H,d,J=8.4Hz), 10.54(1H,brs) 
ESI-MS(m/e):411 [M+H] 
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Example 3: 

5-(2-(1-Hydroxy-ethyl)-phenoxy)-2-py^^ 



5 [0539] The entitled compound was obtained as a colorless solid in the same method as in Example 2 or in accordance 
with the method or by combining it with an ordinary method but using 2-(1-hydroxyethyl)-phenol. 
1HNMR(CDCI 3 )5: 1.25-1 .34(6H,m), 4.80-4.96(1 H,m), 7.76(1 H,dd,J=4.4Hz,8.0Hz), 7.02-7.34(6H l m), 7.38(1 H.t, 
J=6.4Hz), 7.42-7.60(1 H,m), 7.87(1 H,td,J=7.6Hz, 1.6Hz), 8.20-8.34(2H,m), 8.39(1 H,d,J=7.6Hz), 8.60-8.64(1 H,m), 10.72 
(1H,brs) 

10 ESI-MS(m/e): 425[M+H] 

Example 4: 

5-(2-Acetyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

15 

[0540] The entitled compound was obtained as a colorless solid in the same method as in Example 2 or in accordance 
with the method or by combining it with an ordinary method but using 2-acetyl-phenol. 

1 HNMR(CDCI 3 )5: 2.22-2.50(3H,m), 6.81(1H,d,J=8.4Hz), 7.00-7.45(4H,m), 7.45-7.95(5H,m), 8.20-8.35(2H,m), 8.37(1 H, 
d,J=7.6Hz), 8.60-8.70(1 H,m), 1 0.49(1 H.brs) 
20 ESI-MS(m/e): 423[M+H] 

Example 5: 

5-(2-Cyano-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

25 

[0541] The entitled compound was obtained as a pale yellow solid in the same method as in Example 2 or in accordance 
with the method or by combining it with an ordinary method but using 2-hydroxy-benzonitrile. 

1 HNMR(CDCI 3 )5: 6.80(1 H,t,J=8.0Hz), 7.06(1 H,t,J=7.6Hz), 7.25-7.35(2H,m), 7.35-7.7471 H,m), 7.56(1 H,d,J=7.6Hz), 
7.58-7.70(1 H,m), 7.87(1 H,t,J=7.6Hz), 8.1 2-8.25(1 H.m), 8.31 (1 H.brs), 8.38(1 H,d, J=8.0Hz), 8.58-8.68(1 H,m), 
30 10.80-1 1.08(1 H,m) 

ESI-MS(m/e): 406[M+H] 

Example 6: 

35 5-(3-Cyano-phenoxy)-2-pyndin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0542] The entitled compound was obtained in the same method as in Example 2 or in accordance with the method 
or by combining it with an ordinary method but using 3-hydroxy-benzonitrile. 

1 HNMR(CDCI 3 )5: 7.02-7.08(2H,m), 7.14(1H,d,J=7.5Hz), 7.20(1 H,dd,J=4.4Hz,7.5Hz), 7.28-7.36(3H,m), 7.39(1H,t, 
40 J=5.9Hz), 7.42-7.52(1 H,m), 7.88(1 H.dt, J=1 .6Hz,7.9Hz), 8.22(1 H,d,J=3.6Hz), 8.30(1 H,d, J=3.6Hz), 8.39(1 H,d,J=7.9Hz), 
8.62(1 H,d,J=5.9Hz) 
ESI-MS(m/e): 406 [M+H] 

Example 7: 

45 

5-(4-Cyano-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0543] The entitled compound was obtained in the same method as in Example 2 or in accordance with the method 
or by combining it with an ordinary method but using 4-hydroxy-benzonitrile. 
50 iHNMR(CDCI 3 )5:6.84(2H,d 1 J=7.0Hz), 7.04-7.12(1 H,m), 7.12-7.26(1 H,m), 7.26-7.43(1 H,m), 7.30-7.43(1 H,m), 7.51 (2H, 
d,J=7.0Hz), 7.44-7.76(1 H.m), 7.78-7.90(1 H,m), 8.12-8.21(11-1,111), 8.21-8.30(1 H,m), 8.30-8.40(1 H,m), 8.43-8.65(1 H,m), 
10.88(1 H.brs) 
ESI-MS(m/e): 406 [M+H] 



55 
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Example 8: 

5-(4-Dimethylcarbamoyl-phenoxy)-2^ 

5 [0544] The entitled compound was obtained in the same method as in Example 2 or in accordance with the method 
or by combining it with an ordinary method but using 4-hydroxy-benzoic acid dimethylamide. 1 HNMR(CDCI 3 )5: 3.00(3H, 
brs), 3.08(3H,brs), 6.83(1 H,d,J=8.8Hz), 6.86(1 H,d,J=8.8Hz), 7.18-7.23(2H,m), 7.26-7.36(3H,m), 7.38-7.42(1 H,m), 7.61 
(1H,d,J=2.5Hz), 7.89(1 H J dd,J=7.7,7.7Hz), 8.19-8.38(2H,m), 8.36(1 H,d,J=7.7Hz), 8.63(1 H,d,J=4.8Hz) 
ESI-MS(m/e): 452 [M+H] 

10 

Example 9: 

5-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

15 [0545] The entitled compound was obtained in the same method as in Example 2 or in accordance with the method 
or by combining it with an ordinary method but using 4-methanesulfonyl-phenol. 

1 HNMR(CDCI 3 )5: 3.40(3H,s), 6.96(2H,d,J=8.8Hz), 7.10-7.16(1H,m), 7.1 7-7.25(1 H,m), 7.32(1/2H,s), 7.38(1/2H,s), 
7.39-7.43(1 H,m), 7.65(1/2H,s), 7.70(1/2H,s), 7.83(2H,dd,J=8.8,3.1Hz), 7.90(1 H,ddd,J=7.8,7.8,1.7Hz), 8.23(1 H,brs), 
8.32(1 H.brs), 8.39(1 H,d,J=7.8Hz), 8.65(1 H,d,J=4.7Hz), 10.84(1 H.brs) 
20 ESI-MS(m/e): 459 [M+H] 

Example 10: 

5-(4-Methoxycarbonyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

25 

[0546] The entitled compound was obtained in the same method as in Example 2 or in accordance with the method 
or by combining it with an ordinary method but using methyl 4-hydroxybenzoate. 

1 HNMR(CDCI 3 )5: 3.88(3H,s), 6.82(2H,d,J=8.8Hz), 7.12(1 H,ddd,J=8.6 t 2.9,1.5Hz), 7.18(1H,dd,J=8.6,4.8Hz), 7.28(1H, 
brs), 7.32(1 H.brs), 7.87(1 H,ddd,J=7.7,7.7,1. 8Hz), 7.92(2H,d,J=8.8Hz), 8.20(1 H,d,J=2.9Hz), 8.27(1 H,d,J=4.8Hz), 8.37 
30 (1H,dd,J=7.7,1.1Hz), 8.61 (1H,dd,J=5.1, 1.8Hz), 10.80(1H,brs) 
ESI-MS(m/e): 439 [M+H] 

Example 1 1 : 

35 5-(2-Formyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0547] The entitled compound was obtained as a pale yellow solid in the same method as in Example 2 or in accordance 
with the method or by combining it with an ordinary method but using 2-hydroxybenzaldehyde. 
1 HNMR(CDCI 3 )5: 6.80(1 H,d,J=8.4Hz), 6.92-7.58(6H,m), 7.83(1 H,d,J=8.0Hz), 7.87(1 H,td,J=7.6Hz,1.2Hz), 8.12-8.34 
40 (3H,m), 8.39(1 H,d,J=8.4Hz), 8.55-8.67(1 H,m), 1 0.06(1 H.s) ESI-MS(m/e): 409 [M+H] 

Example 12: 

5-(2-Carboxy-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

45 

[0548] The entitled compound was obtained in the same method as in Example 2 or in accordance with the method 
or by combining it with an ordinary method but using 2-hydroxybenzoic acid. 

1 HNMR(CD 3 OD)5: 6.83(2H,d,J=8.8Hz), 7.31(1H,ddd,J=8.6,2.9,1.5Hz), 7.34(1 H,ddd,J=8.6,4.8,0.7Hz), 7.48(1 H.dd, 
J=7.7,4.8Hz), 7.54(1 H,s), 7.56(1 H,s), 7.92(2H,d,J=8.8Hz), 7.96(1 H,ddd,J=7.7,7.7,1.5Hz), 8.09(1 H,dd,J=2.9,0.7Hz), 
50 8.20(1 H,dd,J=4.8,1.5Hz), 8.27(1 H,d,J=7.7Hz), 8.72(1 H,d,J=4.8Hz) 
ESI-MS(m/e):425[M+H] 

Example 13: 

55 5-(2-Methyl-pyridin-5-ylsulfanyl)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 



[0549] The entitled compound was obtained in the same method as in Example 2 or in accordance with the method 
or by combining it with an ordinary method but using 6-methyl-pyridine-3-thiol. 
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1HNMR(CDCI 3 )5: 2.53(3H,s), 7.05(1 H,d,J=7.6Hz), 7.05,7.36(tautomer,1H,s), 7.12-7.24(2H,m), 7.32-7.36(1 H,m), 
7.44 t 7.76(tautomer,1H,s), 7.50-7.56(1 H,m), 7.83(1 H,t,J=8.0Hz), 8.26-8.36(3H,m), 8.45(1 H.s), 8.56(1 H,d,J=4.4Hz), 
1 1 .28-1 1 .40,1 1 .40-1 1 .50(tautomer,1 H.brs) 
ESI-MS(m/e):412[M+H] 

Example 14: 

5-(2-Ethoxyrarbonyl-phenoxy)-6-(4-m 

[0550] The entitled compound was obtained in the same method as in Example 1 or in accordance with the method 
or by combining it with an ordinary method but using 4-methanesulfonyl-phenol and ethyl 2-hydroxybenzoate in order. 
1 HNMR(CDCI 3 )S: 1.19(3H,t,J=7.0Hz), 3.03(3H,s), 4.14(2H,q,J=7.0Hz), 6.87(1 H,dd,J=7.4,6.3Hz), 7.00(2H,dd, 
J=9.0,2.2Hz), 7.10-7.17(1H,m), 7.14(1/2H,brs), 7.32(1/2H,brs), 7.37-7.43(2H,m), 7.49(1/2H,brs), 7.67(1 /2H,brs), 7.81 
(2H,dd,J=9.0,2.2Hz), 7.82-7.90(2H,m), 8.36-8.40(1 H.m), 8.62-8.64(1 H,m), 10.85(1H,brs) 
ESI-MS(m/e):530[M+H] 

Example 15: 

5-(2-Dimethylcarbamoyl-phenoxy)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0551] The entitled compound was obtained in the same method as in Example 14 or in accordance with the method 
or by combining it with an ordinary method but using 4-fluoro-5-(4-methanesulfonylphenoxy)-2-nitro-phenylamine ob- 
tained in Example 14 and 2-hydroxybenzoic acid dimethylamide in order. 

1 HNMR(CDCI 3 )5: 2.58-3.06(9H,m), 6.83(1/3H,d,J=8.6Hz), 6.86(2/3H,d,J=8.4Hz), 7.02-7.1 1(3H,m), 7.12-7.18(2H,m), 
7.12-7.18(1/2H,m), 7.23-7.33(1 H,m), 7.23-7.33(1/2H,m), 7.36-7.40(1 H,m), 7.58(1/3H,s), 7.64(2/3H,s), 7.83-7.90(3H,m), 
8.34-8.38(1 H,m), 8.62-8.64(1 H,m), 10.58(2/3H,brs), 10.61 (1/3H,brs) 
ESI-MS(m/e):529[M+H] 

Example 16: 

5-(2-Methoxy-phenoxy)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0552] The entitled compound was obtained in the same method as in Example 15 or in accordance with the method 
or by combining it with an ordinary method but using 2-methoxy-phenol. 

1 HNMR(CDCI 3 )5: 3.03(3H,s), 3.69(3H,s), 6.87-6.95(3H,m) f 7.00(1/2H,s), 7.08(2H I dd,J=8.9,2.8Hz), 7.08-7.38(1 H,m), 
7.31(1/2H,s), 7.35(1/2H,s), 7.35-7.38(1 H,m), 7.64(1/2H,s), 7.83(2H,dd,J=8.9,2.8Hz), 7.87(1 H,dd,J=7.8,1.6Hz), 
8.33-8.38(1 H.m), 8.60-8.62(1 H,m), 10.62(1/2H,brs), 10.73(1/2H,brs) 
ESI-MS(m/e):488 [M+H] 

Example 17: 

5-(2-Cyano-phenoxy)-2-pyridin-2-yl-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[0553] The entitled compound was obtained as a colorless solid in the same method as in Example 1 5 or in accordance 
with the method or by combining it with an ordinary method but using 2-hydroxy-benzonitrile. 

1 HNMR(CDCI 3 )8: 6.78(1 H,d,J=8.4Hz), 6.86(2H,t,J=9.6Hz) > 7.09(1 H,dd,J=8.4Hz,12.8Hz), 7.37-7.55(4H,m), 7.62-7.92 

(4H,m) f 8.40(1 H,d,J=8.4Hz), 8.64(1 H,d,J=4.0Hz) 

ESI-MS(m/e):483[M+H] 

Example 18: 

5-(4-Dimethylcarbamoyl-phenoxy)-6-phenoxy-2-pyridin-2-yl-1H-benzimidazole 

[0554] The entitled compound was obtained as a colorless solid in the same method as in Example 1 or in accordance 
with the method or by combining it with an ordinary method but using 4-hydroxybenzoic acid dimethylamine and phenol 
in order. 

1HNMR(CDCI 3 )8: 2.99(3H,brs), 3.07(3H,brs), 6.85-6.88(4H,m), 6.97-7.14(1H,m), 7.21-7.27(3H,m), 7.31-7.37(3H,m), 
7.55(1/2H,brs), 7.61(1/2H,brs), 7.84(1H,ddd,J=7.7,7.7,1.5Hz), 8.35(1 H,d,J=7.7Hz), 8.61(1H,brs), 10.48(1/2H,brs), 
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10.51(1/2H,brs) 
ES!-MS(m/e):451[M+H] 

Example 19: 

5-(4-Dimethyicarbamoyl-phenoxy)-6-(4-methylsulfany^ 

[0555] The entitled compound was obtained in the same method as in Example 1 or in accordance with the method 
or by combining it with an ordinary method but using 4-fluoro-5-(4-dimethylcarbamoylphenoxy)-2-nitro-phenylamine 
obtained in Example 18 and 4-methyimercapto-phenol. 

1 HNMR(CDCI 3 )5: 2.44(3H,s), 2.99(3H,brs), 3.07(3H.brs), 6.81(2H,d,J=8.4Hz), 6.87(2H,d,J=8.4Hz), 7.18(2H,d, 
J=8.4Hz), 7.10-7.28(1H,m), 7.32-7.35(1 H,m), 7.33(2H,d,J=8.4Hz), 7.54(1/2H,brs), 7.60(1/2H,brs), 7.84(1H,dd, 
J=7.7,7.7Hz), 8.34(1 H.d,J=7.7Hz), 8.59-8.61 (1H,m), 10.55(1/2H,brs), 1 0.60(1 /2H,brs) 
ESI-MS(m/e):497[M+H] 

Example 20: 

5-(4-Dimethylcarbamoyl-phenoxy)-6-(2-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0556] The entitled compound was obtained in the same method as in Example 19 or in accordance with the method 
or by combining it with an ordinary method but using 2-methanesulfonyl-phenol. 

1 HNMR(CDCI 3 )5: 2.94(3/2H,s), 2.99(3H,brs), 3.03(3/2H,brs), 3.08(3H,brs), 6.88-6.93(3H,m), 7.1 5-7.22(1 H,m), 7.24 
(1/2H,s), 7.34-7.42(3H,m), 7.39(1/2H,s), 7.45-7.52(1 H,m), 7.64(1/2H,s), 7.70(1/2H,s), 7.86-7.90(1 H,m), 8.00(1H,d, 
J=7.8Hz), 8.38(1 H,d,J=7.8Hz), 8.65(1 H,d,J=3.9Hz), 10.72(1H,brs) 
ESI-MS(m/e):529[M+H] 

Example 21: 

5-(4-Dimethylcarbamoyl-phenoxy)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0557] The entitled compound was obtained in the same method as in Example 19 or in accordance with the method 
or by combining it with an ordinary method but using 4-methanesuIfonyl-phenol. 

1 HNMR(CDCI 3 )8: 3.00(3H,brs), 3.03(3H,s), 3.08(3H,brs), 6.81 (2H,d,J=8.1 Hz), 6.95(2H,d,J=8.4Hz), 7.26(1/2H,brs), 7.32 
(2H,d,J=8.1 Hz), 7.39(1 H,dd,J=7.7,4.9Hz), 7.64(1 /2H,brs), 7.66(1/2H,brs), 7.79(2H,d, J=8.4Hz), 7.87(1 H.ddd, 
J=7.7,7.7,1.8Hz), 8.37(1 H,d,J=7.7Hz), 8.63(1 H,d,J=4.9Hz), 10.77(1H,brs) 
ESI-MS(m/e):529[M+H] 

Example 22: 

5-(4-Dimethylcarbamoyl-phenoxy)-6-(4-methoxy-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0558] The entitled compound was obtained in the same method as in Example 19 or in accordance with the method 
or by combining it with an ordinary method but using 4-methoxy-phenol. 

1 HNMR(CDCI 3 )5: 3.00-3.07(6H,m), 3.76(3/2H,s), 3.77(3/2H,s), 6.74-6.86(4H,m), 6.91(2H,d,J=8.4Hz) t 7.05(1/2H,brs), 
7.19(1/2H,brs), 7.32-7.36(1 H.m), 7.35(2H,d,J=8.4Hz), 7.43(1/2H,brs), 7.58(1/2H,brs), 7.83(1 H,dd,J=7.7,7.7Hz) ) 8.33 
(1H,dd,J=7.7,3.7Hz), 8.58-8.61 (1H,m), 10.58(1/2H,brs). 10.79(1/2H,brs) 
ESI-MS(m/e):481[M+H] 

Example 23: 

5-(4-Dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-2-yloxy)-1H-benzimidazole ditrifluoroacetate 

[0559] The entitled compound was obtained as a yellow solid in the same method as in Example 19 or in accordance 
with the method or by combining it with an ordinary method but using 2-hydroxypyridine. 

1 HNMR(CD 3 OD)8: 6.93-7.13(4H,m), 7.37-7.45(2H,m), 7.41(1Hx1/2,s), 7.56(1 Hx1/2,s), 7.64(1 Hx1/2,s), 7.67-7.75(1H, 
m), 7.77-7.84(1 H,m), 7.81(1Hx1/2,s), 8.02-8.06(1 H,m), 8.12-8.20(1H,m), 8.27-8.33(1 H.m), 8.82-8.87(1 H,m) 
ESI-MS(m/e):452[M+H] 
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Example 24: 

5-(4-Dimethylcarbamoyl-phenoxy)-6-(2-ethoxycartoonyl-^^ 

[0560] The entitled compound was obtained in the same method as in Example 19 or in accordance with the method 
or by combining it with an ordinary method but using ethyl 2-hydroxybenzoate. 

1 HNMR(CDCI 3 )6: 1.20(3H,t,J=7.0Hz), 3.01(3H,brs), 3.07(3H J brs),4.17(2H,q,J=7.0Hz) 1 6.80-6.91 (3H,m), 7.08-7.14(1H, 
m), 7.12(1/2H,brs), 7.18(1/2H,brs), 7.26-7.41 (4H,m), 7.49(1/2H,brs), 7.61(1/2H,brs), 7.84-7.87(2H,m), 8.34-8.38(1H, 
m), 8.61-8.62(1H,m), 10.85(1/2H,brs), 10.95(1/2H,brs) 
ESI-MS(m/e): 523 [M+H] 

Example 25: 

5-(2-Dimethylcarbamoyl-phenoxy)-6-(4-dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0561] The entitled compound was obtained as a pale yellow solid in the same method as in Example 1 9 or in accordance 
with the method or by combining it with an ordinary method but using 2-hydroxybenzoic acid dimethylamide. 
1 HNMR(CDCI 3 )8: 2.64-3.08(12H,m), 6.81(1/2H,s), 6.85(1/2H,s), 6.94(1 H I dd,J=8.8,2.7Hz) l 7.08(1/2H,s), 7.12(1/2H,s), 
7.21(1/2H,s), 7.24(1/2H,s), 7.25-7.29(2H,m), 7.30-7.34(1 H,m), 7.35-7.53(2H,m), 7.59(1 H,d,J=3.1 Hz), 7.83-7.88(1 H,m), 
8.33-8.38(1 H,m), 8.63(1 H,d,J=4.9Hz), 1 0.52(1 H.brs) 
ESI-MS(m/e):522[M+H] 

Example 26: 

5-(2-Acetyl-phenoxv)-6-(4-dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0562] The entitled compound was obtained in the same method as in Example 19 or in accordance with the method 
or by combining it with an ordinary method but using 2-acetyl-phenol. 

1 HNMR(CDCI 3 )5: 2.36(3/2H,s), 2.40(3/2H,s), 3.00(3H,brs), 3.08(3H,brs), 6.76-6.84(3H,m), 7.05-7.1 1(1 H,m), 7.15-7.25 
(1 H,m), 7.26-7.28(1 H,m), 7.32-7.35(2H,m), 7.38-7.42(1 H,m), 7.63(1/2H,s), 7.68(1/2H,s), 7.78(1 H,d,J=7.4Hz), 7.86-7.90 
(1H,m) t 8.39(1 H,d,J=7.0Hz) t 8.65(1H,s), 1 0.73(1 Hx1/2,brs), 1 0.88(1 Hx1/2,brs) 
ESI-MS(m/e):493 [M+H] 

Example 27: 

5-(4-Acetyl-phenoxy)-6-(4-dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0563] The entitled compound was obtained in the same method as in Example 19 or in accordance with the method 
or by combining it with an ordinary method but using 4-acetyl-phenol. 

1 HNMR(CDCI 3 )8: 2.55(3H,s), 2.98(3H,brs), 3.09(3H,brs), 6.70-6.90(4H,m), 7.23(1/2H,s) f 7.34(1/2H,s), 7.26(1/2H,s), 
7.33-7.35(2H,m), 7.38-7.42(1 H,m), 7.65(1/2H,s), 7.68(1/2H,s), 7.86-7.91 (3H,m), 8.40(1 H ) d,J=7.8Hz), 8.65(1 H,d, 
J=3.5Hz), 10.85(1/2H,brs), 10.95(1/2H,brs) 
ESI-MS(m/e):493 [M+H] 

Example 28: 

5-(2-Cyano-phenoxy)-2-pyridin-2-yl-6-(4-cyano-phenoxy)-1H-benzimidazole 

[0564] The entitled compound was obtained as a colorless solid in the same method as in Example 1 or in accordance 
with the method or by combining it with an ordinary method but using 2-hydroxy-benzonitrile and 4-hydroxy-benzonitrile 
in order. 

1 HNMR(CDCI 3 )5: 6.80(1 H,t,J=8.8Hz), 6.86(1 H,d,J=8.8Hz), 6.89(1 H ( d,J=8.8Hz), 7.08(1 H,td,J=7.6Hz ( 74Hz) ) 7.34-7.47 
(3H,m),7.47-7.58(3H,m), 7.67(1 H,d,J=5.2Hz), 7.88(1 H f t t J=7.6Hz), 8.38(1 H,d,J=7.6Hz) > S.eSOH.d^.OHz), 10.58(1H, 
brs) 

ESI-MS(m/e):430[M+H] 
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Example 29: 

5-(2'Cyancnphenoxy)-2-pyridin-2-yl'6-(3K;yano-phenoxy)-1H-benzimidazole 

5 [0565] The entitled compound was obtained as a brown solid in the same method as in Example 28 or in accordance 
with the method or by combining it with an ordinary method but using 4-fluoro-5-(2-cyano-phenoxy)-2-nitro-phenylamine 
obtained in Example 28 and 3-hydroxy-benzonitrile. 

1 HNMR(CDCI 3 )5: 6.93-6.84(1 H,m), 6.96-7. 12(3H,m), 7.27-7.38(3H,m), 7.38-7.48(2H,m), 7.54(1 H,dd,J=1 .6Hz,7.6Hz), 
7.68(1 H,d,J=13.2Hz), 7.89(1 H,t,J=7.6Hz,), 8.42(1 H,d,J=7.6Hz), 8.65(1 H,s) 
10 ESI-MS(m/e):430[M+H] 

Example 30: 

5-(2-Cyano-phenoxy)-2-pyridin-2-yl-6-(4-(2-hydroxy^ 

15 

[0566] The entitled compound was obtained as a brown solid in the same method as in Example 29 or in accordance 
with the method or by combining it with an ordinary method but using 4-hydroxyethylphenol. 

1 HNMR(CD 3 OD)8: 2.78(2H,t,J=7.0Hz), 3.72(2H,t,J=7.0Hz), 6.83(2H,d,J=8.6Hz), 6.94(1 H,d,J=8.6Hz), 7.19-7.21 (3H,m), 
7.41 (1H,s), 7.56(1 H,t,J=8.6Hz), 7.63-7.73(3H,m), 8.1 1(1H,t,J=7.8Hz), 8.26(1 H,d,J=7.8Hz), 8.85(1 H,d,J=4.7Hz) 
20 ESI-MS(m/e):449[M+H] 

Example 31 : 

5-(4-Cyano-phenoxy)-2-pyridin-2-yl-6-(1-oxy-pyridin-3-yloxy)-1H-benzimidazole 

25 

[0567] The entitled compound was obtained in the same method as in Example 1 or in accordance with the method 
or by combining it with an ordinary method but using 1-oxy-pyridin-3-yl and 4-cyano-phenol. 

1 HNMR(CDC1 3 )5: 6.86-6.90(2H,m), 7.11(1/2H,ddd,J=7.3,2.8,1.5Hz), 7.13(1/2H,ddd,J=7.3,2.8,1.5Hz), 7.18(1/2H,dd, 
J=7.3,4.8Hz), 7.20(1/2H,dd,J=7.3,4.8Hz), 7.36-7.41 (1H,m), 7.37(1/2H,s), 7.44(1/2H,s), 7.48-7.57(3H,m), 7.60(1/2H,s), 
30 7.66(1/2H,s), 8.20(1/2H,d ) J=2.8Hz), 8.21(1/2H,d,J=2.8Hz), 8.30(1/2H,dd I J=4.8,1.5Hz), 8.32(1/2H,dd,J=4.8,1.5Hz), 
8.37(1 H,d, J=7.0Hz), 8.65-8.70(1 H,m) 
ESI-MS(m/e):422[M+H] 

Example 32: 

35 

Production of 2-pyrazin-2-yl-5,6-bis(pyridin-3-yloxy)-1 H-benzimidazole 

[0568] 7.7 mg of pyrazine-2-carboxylic acid and 20 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide monohydro- 
chloride were added to a pyridine (1 ml) solution of 15 mg of 4,5-bis(pyridin-3-yloxy)-benzene-1 l 2-diamine obtained in 
Example 1 (step 3), and the reaction liquid was stirred overnight at room temperature. The reaction liquid was diluted 
with ethyl acetate, washed with saturated sodium bicarbonate solution, water and saturated saline in order, and dried 
with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue 
was suspended in 1 ml of phosphorus oxychloride, and the reaction liquid was stirred overnight at 100°C. Phosphorus 
oxychloride was evaporated away under reduced pressure, and this was diluted with ethyl acetate, washed with saturated 
45 sodium bicarbonate solution and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent was 
evaporated away under reduced pressure, and the residue was purified through partitioning thin-layer chromatography 
(Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 15/1 + 0.1 % aqueous ammonia) to obtain the entitled 
compound as a yellow solid. 

1 HNMR(CD 3 OD)8: 7.20-7.82(6H,m), 8.11(2H,s), 8.20-8.28(2H,m), 8.67(1 H,s), 8.75(1 H.s), 9.47(1 H,s) 
so ESI-MS(m/e):383[M+H] 

Example 33: 

5-(4-Methanesulfonyl-phenoxy)-2-pyrazin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimidazole 

55 

[0569] The entitled compound was obtained in the same method as in Example 32 or in accordance with the method 
or by combining it with an ordinary method but using 4-(4-methanesulfonyl-phenoxy)-5-(pyridin-3-yloxy)-benzene-1,2- 
diamine obtained in Example 9. 
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1 HNMR(CDCI 3 )5: 2.91(3H,s), 3.04(3H,d,J=1.6Hz), 6.96(2H,d,J=9.0Hz), 7. 14-7.1 8(1 H,m), 7.19-7.25(1 H,m), 7.35(1/2H, 
s), 7.41(1/2H,s), 7.68(1/2H,s), 7.73(1/2H,s), 7.84(2H,dd,J=9.0,1,6Hz), 8.24(1 H,dd,J=7.1 ,2.7Hz), 8.32-8.35(1 H,m), 
8.59-8.62(1 H,m), 8.69(1 H,d,J=2.5Hz), 9.63-9.64(1 H,m), 10.91 (1Hx1/2,brs), 1 0.8(1 Hx1/2,brs) 
ESI-MS(m/e):460[M+H] 

Example 34: 

5-(4-Dimethyl(^rbamoyl-phenoxy)-6-(2-methanesulfonyl-phenoxv)-2-pyrazin-2-yl-1H-ben 

[0570] The entitled compound was obtained in the same method as in Example 32 or in accordance with the method 
or by combining it with an ordinary method but using 4-(4-dimethylcarbamoylphenoxy)-5-(2-methanesulfonyl-phe- 
noxy)-benzene-1 ,2-diamine obtained in Example 20. 

1 HNMR(CDCI 3 )5: 2.95(3/2H,s), 2.99(3H,brs), 3.05(3/2H,brs), 3.08(3H,brs), 6.80-6.91 (3H,m), 6.89-6.95(3H,s), 7.17-7.24 
(1H,m), 7.20(1/2H,s), 7.35-7.39(2H,m), 7.35-7.39(1/2H,m), 7.46-7.54(1 H,m), 7.66(1/2H,s), 7.70(1/2H,s), 8.02(1H,d, 
J=7.8Hz), 8.60(1 H,d,J=2.4Hz), 8.67(1 H,dd,J=2.4,2.0Hz), 9.61(1H,d,J=2.0Hz), 10.65(1/2H,brs), 10.74(1/2H,brs) 
ESI-MS(m/e):530[M+H] 

Example 35: 

5-(2-Cyano-phenoxy)-2-pyrazin-2-yl-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[0571] The entitled compound was obtained as a brown solid in the same method as in Example 32 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-cyanophenoxy)-5-(4-methanesulfonyl-phe- 
noxy)-benzene-1 ,2-diamine obtained in Example 17. 

1 HNMR(CD 3 OD)5: 3.09(3H,s), 6.91(1H,d,J=7.8Hz), 6.96-7.00(2H,m), 7.15(1H,td,J=7.6Hz,1.0Hz), 7.54-7.58(1 H,m), 
7.64(1 H,dd,J=1.6Hz,7.8Hz), 7.72(2H,d,J=3.5Hz), 7.87(2H,d,J=8.6Hz), 8.77(1 H,d,J=2.7Hz), 8.81-8.85(1 H,dd,J=1 .6Hz, 
2.7Hz), 8.52(1 H,d,J=1.6Hz) 
ESI-MS(m/e):484[M+H] 

Example 36: 

5-(2-Methoxy-phenoxy)-6-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-yl-1H-benzitnidazole 

[0572] The entitled compound was obtained in the same method as in Example 32 or in accordance with the method 
or by combining it with an ordinary method but using 4-(2-methoxy-phenoxy)-5-(4-methanesulfonyl-phenoxy)-benzene- 
1 ,2-diamine obtained in Example 16. 

1 HNMR(CDCI 3 )8: 3.04(3H,s), 3.71(3H,d,J=3.1Hz), 6.86-6.97(3H,m), 7.00(1/2H,s), 7.06-7.14(3H,m), 7.34(1/2H,s), 7.36 
(1/2H,s), 7.68(1/2H,s), 7.85(2H,dd,J=9.0,3.1Hz), 8.56-8.59(1 H,m), 8.65(1 H,dd,J=4.3,2.7Hz), 9.57-9.61(1H,m), 10.24 
(1Hx1/2,brs), 10.34(1 Hx1/2,brs) 
ESI-MS(m/e):489[M+H] 

Example 37 

5-(4-Dimethylcarbamoyl-phenoxy)-6-(2-methanesulfonyl-phenoxy)-2-thiazol-2-yl-1H-benzimidazole 

[0573] The entitled compound was obtained in the same method as in Example 1 (step 4) or in accordance with the 
method or by combining it with an ordinary method but using 4-(4-dimethylcarbamoyl-phenoxy)-5-(2-methanesulfonyl- 
phenoxy)-benzene-1 ,2-diamine obtained in Example 20 and thiazol-2-carboxaldehyde. 

1 HNMR(CDCI 3 )5: 2.94(3/2H,s), 2.96(3H,brs), 3.05(3/2H,brs), 3.08(3H,brs), 6.87-6.93(3H,m), 7.13(1/2H,brs), 7.16-7.23 
(1H,m), 7.34-7.38(2H,m), 7.45-7.53(1 H.m), 7.51(1/2H,brs), 7.54-7.56(1 H,m), 7.62(1/2H,s), 7.66(1/2H,s), 7.94(1H,d, 
J=3.1 Hz), 8.01 (1 H,dd,J=7.8,1 .6Hz) 
ESI-MS(m/e): 535 [M+H] 

Example 38: 

5-(2-Cyano-phenoxy)-2-pyridazin-3-yl-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[0574] 3.3 mg of pyridazine-3-carboxylic acid, 15 mg of 1 -hydroxy benzotriazole and 15 mg of 1-(3-dimethylaminopro- 
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pyl)-3-ethylcarbodiimide monohydride were added in order to an N-methylpyrrolidone (0.3 ml) solution of 15 mg of 4-(2- 
cyano-phenoxy)-5-(4-methanesulfonyl-phenoxy)-benzene-1,2-diamine obtained in Example 17, and the reaction liquid 
was stirred overnight at room temperature. The reaction liquid was diluted with ethyl acetate, and washed with saturated 
sodium bicarbonate solution, and the solvent was evaporated away under reduced pressure. The resulting residue was 
5 dissolved in 0.2 ml of N-methylpyrrolidone, and 5 mg of ytterbium trifluoromethanesulfonate was added to it, and the 
reaction liquid was stirred overnight at 1 40 P C. The reaction mixture was purified through reversed-phase middle-pressure 
liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The 
solvent of the resulting fraction was evaporated away under reduced pressure to obtain the entitled compound as a 
brown solid. 

10 1HNMR(CD 3 0D)5: 3.10(3H,s), 6.92(1 H,d,J=7.6Hz), 6.99(2H,d,J=8.6Hz), 7.20(1 H,t,J=7.6Hz), 7.58(1 H,t,J=7.6Hz), 7.64 
(1H,d,J=7.6Hz), 7.70-7.80(2H,m), 7.87(2H,d,J=8.6Hz), 7.96-8.02(1 H,m), 8.58(1 H.brs), 9.36(1 H.brs) 
ESI-MS(m/e):484[M+H] 

Example 39: 

15 

5-(2-Cyano-phenoxy)-2-[1,2,5Hhiadiazol-3-yl-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[0575] The entitled compound was obtained as a brown solid in the same method as in Example 38 or in accordance 
with the method or by combining it with an ordinary method but using [1 ,2,5]-thiadiazole-3-carboxylic acid. 
20 1HNMR(CD 3 0D)5: 3.09(3H,s), 6.90(1 H,d,J=7.8Hz), 6.98(2H,d,J=8.6Hz), 7.19(1H,t,J=7.7Hz), 7.56(1 H,t,J=7.8Hz), 7.64 
(1H,d,J=7.8Hz), 7.72(1 H,s), 7.73(1 H,s), 7.87(2H,d,J=8.6Hz), 9.39(1 H,s) 
ESI-MS(m/e):490[M+H] 

Example 40: 

25 

5-(2-Cyano-phenoxy)-2-(2H-[1 l 2,3]-triazol-4-yl)-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[0576] The entitled compound was obtained as a brown solid in the same method as in Example 38 or in accordance 
with the method or by combining it with an ordinary method but using 2H-[1 ,2,3]-triazole-4-carboxylic acid. 
1 HNMR(CD 3 OD)5: 3.12(3H,s), 6.91(1H,d,J=7.6Hz), 6.98(2H,d,J=8.6Hz), 7.20(1 rUJ^Hz), 7.56(1 H,t,J=7.6Hz), 7.64 
(1H,d,J=7.6Hz), 7.70(1 H,d,J=2.7Hz), 7.87(2H,d,J=8.6Hz), 8.52(1 H.brs) 
ESI-MS(m/e):473 [M+H] 

Example 41: 

5-(2-Cyano-phenoxy)-2-furazan-3-yl-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[0577] The entitled compound was obtained as a brown solid in the same method as in Example 38 or in accordance 
with the method or by combining it with an ordinary method but using furazane-3-carboxylic acid. 
1 HNMR(CD 3 OD)5: 3.06(3H,s), 6.84(1 H,d,J=7.8Hz), 6.92(2H,d,J=8.6Hz), 7.15(1 H,t,J=7.8Hz), 7.52(1 H,t,J=7.8Hz), 
7.57-7.62(2H,m), 7.82(2H,d,J=8.6Hz) 
ESI-MS(m/e):474[M+H] 

Example 42: 

5-(2-Cyano-phenoxy)-2-(4H-f1,2 t 4Hriazol-3^ 

[0578] The entitled compound was obtained as a paleyellowsolid in the same method as in Example 38 or in accordance 
with the method or by combining it with an ordinary method but using [1 ,2,4]-triazole-3-carboxylic acid. 
50 1HNMR(CD 3 0D)5: 3.07(3H,s), 6.92(1 H,d,J=7.8Hz), 6.98(2H,d,J=8.6Hz), 7.19(1 H,t,J=7.8Hz), 7.55(1 H,t,J=7.8Hz), 7.63 
(1H,d,J=7.8Hz). 7.74(2H,d,J=6.3Hz), 7.85(2H,d,J=8.6Hz), 8.73(1 H,s) 
ESI-MS(m/e):473[M+H] 

Example 43: 

55 

5-(2-Carbamoyl-phenoxy)-2-pyridin-2-vl-6-(pyridin-3-yloxy)-1H-benzimidazole 



[0579] A 80 % sulfuric acid solution of 3.5 mg of 5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimi- 
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dazole obtained in Example 5 was stirred overnight at 50°C. The reaction mixture was purified through reversed-phase 
middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifiuoro- 
acetic acid]. The solvent of the resulting fraction was evaporated away under reduced pressure to obtain the entitled 
compound as a colorless solid. 

5 1HNMR(CDCI 3 )8: 5.59(1H,brs), 6.80(1 H,dd,J=8.4Hz I 0.8Hz) l 7.01-7.48(7H,m), 7.88(1 H,td,J=8.0Hz,2.0Hz), 8.16(1H,dd, 
J=8.4Hz,2.0Hz), 8.21 (1H,s), 8.27-8.85(1 H,m), 8.38(1 H,d,J=8.0Hz), 8.63(1 H,d,J=8.4Hz) 
ESI-MS(m/e):424[M+H] 

Example 44: 

10 

5-(4-Carbamoyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0580] The entitled compou nd was obtained as a pale yellow solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(4-cyanophenoxy)-2-pyridin-2-yl-6-(pyridin-3- 
15 yloxy)-1 H-benzimidazole obtained in Example 7. 

1HNMR(CDCI 3 )5: 6.82(2H,d,J=8.8Hz), 7.13(1 H,ddd,J=8.4,2.6,1.5Hz), 7.17(1 H,dd,J=8.4 f 4.8Hz), 7.13-7.20(1 H,m), 
7.30-7.37(1 H,m), 7.38(1 H,ddd,J=7.7,4.4,1.1 Hz), 7.71(2H,d,J=8.8Hz), 7.87(1 H,ddd,J=7.7,7.7,1. 8Hz), 8.16(1H,dd, 
J=2.6,0.7Hz), 8.25(1H,dd,J=4.8,1.5Hz), 8.39(1 H f ddd v J=7.7, 1.1, 0.7Hz), 8.61 (1H,ddd,J=4.4.1. 8,0.7Hz) 
ESI-MS(m/e):424[M+H] 

20 

Example 45: 

5-(4-Carbamoyl-phenoxy)-6-(pyridin-3-yloxy)-2-thiazol-2-yl-1 H-benzimidazole 

25 [0581] The entitled compound was obtained in the same method as in Example 37 and Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 4-(4,5-diamino-2-(pyridin-3-yloxy)-phenoxy)-ben- 
zonitrile obtained in Example 7. 

1 HNMR(CDCI 3 )5: 6.01(2H,brs), 6.82-6.86(2H,m), 7.13(1H,ddd,J=8.4,2.9,1.5Hz), 7.18(1H,dd,J=8.4,4.6Hz), 7.29(1/2H, 
s), 7.30(1/2H,s), 7.52-7.54(1 H,m), 7.92(2H,d,J=8.8Hz), 7.61(1/2H,s), 7.64(1/2H,s), 7.70-7.75(2H,m), 7.92(1 H,d, 
30 J=2.9Hz), 8.21(1H,d,J=2.9Hz), 8.29(1 H,dd,J=4.6,1.5Hz) 
ESI-MS(m/e):430[M+H] 

Example 46: 

35 5-(4-Carbamoyl-phenoxy)-2-pyridin-2-yl-6-(2-carbamoyl-phenoxy)-1 H-benzimidazole 

[0582] The entitled compound was obtained as a colorless solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(2-cyanophenoxy)-2-pyridin-2-yl-6-(4-cyano- 
phenoxy)-1 H-benzimidazole obtained in Example 28. 
40 1HNMR(CD 3 0D)5: 7.86(2H,d,J=8.8Hz), 7.1 3(1 H,t, J=7.6Hz), 7.39(1 H,t,J=7.6Hz), 7.45-7.74(4H,m), 7.78(2H,d,J=8.8Hz), 
7.91(1H,d,J=7.6Hz), 7.99(1 H,t,J=7.6Hz), 8.30(1 H,d,J=7.6Hz), 8.74(1 H,s) 
ESI-MS(m/e):466[M+H] 

Example 47: 

45 

5-(3-Carbamoyl-phenoxy)-2-pyridin-2-yl-6-(2-carbamoyl-phenoxy)-1 H-benzimidazole monotrifluoroacetate 

[0583] The entitled compound was obtained as a colorless solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(2-cyanophenoxy)-2-pyridin-2-yl-6-(3-cyano- 
50 phenoxy)-1 H-benzimidazole obtained in Example 29. 

1 HNMR(CD 3 OD)5: 6.78-6.96(1 H,m), 6.96-7.08(1 H,m) ,7.08-7.20(1 H,m), 7.30-7.70(7H,m), 7.88-8.08(2H,m), 8.29(1 H,d, 

J=7.6Hz), 8.73(1 H,s) 

ESI-MS(m/e):466[M+H] 



55 
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Example 48: 

5-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-(2-cart)am 

[0584] The entitled compound was obtained as a pale yel low solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(2-cyanophenoxy)-2-pyridin-2-yl-6-(4-meth- 
anesulfonyl-phenoxy)-1H-benzimidazole obtained in Example 17. 

1 HNMR(CD 3 OD)8: 3.12(3H,s), 6.85(1 H,d,J=7.8Hz), 6.98(2H,d,J=8.6Hz), 7.15(1H,t,J=7.8Hz), 7.42(1 H,t,J=7.8Hz), 7.52 
(1H,dd,J=4.3Hz,7.0Hz), 7.64(2H,brs), 7.83(2H,d,J=8.6Hz), 7.91(1H,d,J=7.8Hz), 8.01(1H,dd,J=7.0Hz,7.8Hz) t 8.32(1 H, 
d,J=7.8Hz), 8.76(1 H,d,J=4.3Hz) 
ESI-MS(m/e):501[M+H] 

Example 49: 

5-(4-Methanesulfonyl-phenoxy)-2-pyrazin-2-yl-6-(2-carbamoyl-phenoxyV1H-benzimidazole 

[0585] The entitled compound was obtained as a colorless solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(2-cyanophenoxy)-2-pyrazin-2-yl-6-(4-meth- 
anesulfonyl-phenoxy)-1H-benzimidazole obtained in Example 35. 

1 HNMR(CD 3 OD)5: 3.05(3H,s),5.80(1H,brs), 6.82(1 H,d,J=7.8Hz), 6.95-7.00(3H,m), 7.17(2H,q,J=8.2Hz) J 7.36-7.39(2H, 
m), 7.76(1 H.d,J=7.8Hz), 7.81-7.85(2H,m), 8.15(1H,d,J=7.8Hz), 8.63(1 H f s), 8.72(1H,s), 9.66(1H,s), 10.80(1H,brs) 
ESI-MS(m/e):502[M+H] 

Example 50: 

5-(4-Carbamoyl-phenoxy)-2-pyridin-2-yl-6-(1-oxy-pyridin-3-yloxy)-1H-benzimidazole 

[0586] The entitled compound was obtained in the same method as in Example 43 or in accordance with the method 
or by combining it with an ordinary method but using 5-(4-cyano-phenoxy)-2-pyridin-2-yl-6-(1-oxy-pyridin-3-yloxy)-1H- 
benzimidazoie obtained in Example 31. 

1 HNMR(CDCI 3 )5: 6.82-6.86(2H,m), 7.15-7.26(2H,m), 7.38-7.42(1 H,m), 7.41(1/2H,s), 7.44(1/2H,s), 7.54-7.58(1 H,m) t 
7.62(1/2H,s),7.65(1/2H l s) J 7.71-7.75(2H,m), 8.12-8.16(1 H,m), 8.22-8.27(1 H,m), 8.37(1 H,d,J=7.0Hz), 8.64-8.67(1 H,m), 
ESI-MS(m/e):440[M+H] 

Example 51: 

5-(3-Carbamoyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxv)-1H-benzimidazole 

[0587] The entitled compound was obtained in the same method as in Example 43 or in accordance with the method 
or by combining it with an ordinary method but using 5-(3-cyano-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benz- 
imidazole obtained in Example 6. 

1 HNMR(CDCI 3 )8: 7.07(1 H,ddd,J=0.8,3.4,1 0.3Hz), 7.36(1 H.dd, J=1 .9,3.4Hz), 7.40(1 H,t,J=10.3Hz), 7.56(1 H,s), 7.57-7.62 
(2H.ni), 7.69(1 H,dd,J=7.2 f 1 0.3Hz), 7.73(1H,s), 7.78(1 H,ddd,J=0.8,3.8,11.4Hz), 8.16(1 H,dt,J=3.0,1 1.0Hz), 8.29(1H,dt, 
J=0.4,1 1.0Hz), 8.37-8.41 (2H,m), 8.80(1 H,dt,J=0.4,3.8Hz) 
ESI-MS(m/e):424[M+H] + 

Example 52: 

5-(2-Carbamoyl-phenoxy)-6-(4-dimethylcarbamoyl-phenoxv)-2-pyridin-2-yl-1H-benzimidazole 

[0588] The entitled compound was obtained in the same method as in Example 1 and Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 4-fluoro-5-(2-cyanophenoxy)-2-nitro-phenylamine 
obtained in Example 28 and 4-hydroxybenzoic acid dimethylamide. 

1 HNMR(CDCI 3 )5: 2.98(3H,brs), 3.07(3H,brs), 5.72(1H,brs), 6.76-6.83(3H,m), 6.97(1/2H,brs), 7.09(1/2H,dd, 
J=7.7,7.7Hz), 7.11(1/2H,dd,J=7.7 f 7.7Hz), 7.14(1/2H,s), 7.30-7.35(3H,m), 7.37-7.40(1 H,m), 7.67(1 H,d,J=7.7Hz), 7.86 
(1H,ddd,J=7.7,7.7 t 1.5Hz), 8.12(1H,dd,J=7.7,1.8Hz), 8.14(1 H,dd,J=7.7,1.8Hz), 8.38(1 H,d,J=7.7Hz), 8.61-8.62(1 H,m) t 
10.99(1 H.brs) 
ESI-MS(m/e):494[M+H] 
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Example 53: 

5-(2-Carbamoyl-phenoxy)-6-(4-dimethylrarbamoy^ 

[0589] The entitled compound was obtained in the same method as in Example 37 and Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-cyanophenoxy)-5-bis-(4-dimethylcarbamoyl- 
phenoxy)-benzene-1 ,2-diamine obtained in Example 52. 

1 HNMR(CDCI 3 )5: 2.97(3H,brs), 3.08(3H,brs), 5.91(1/2H,brs), 6.00(1/2H,brs), 6.75-6.82(3H,m), 6.93(1/2H,brs), 
7.07-7.1 3(1 H,m), 7.17(1H,brs), 7.25(1 /2H,brs), 7.32(2H I d,J=8.8Hz) ) 7.53(1 H l d,J=2.9Hz), 7.65(2H,d,J=8.8Hz), 
7.37-7.40(1 H,m), 7.65(1 H,d,J=7.0Hz), 7.92-7.93(1 H,m), 8.11(1/2H,d,J=6.6Hz), 8.13(1/2H t d,J=6.6Hz) 
ESI-MS(m/e):500[M+H] 

Example 54: 

5-(2-Carbamoyl-phenoxy)-2-pyridin-2-yl-6-(4-(2-(2,2,2-trifluoro-acetoxy)-ethyl)-phenoxy)-1H-benzi monotrif- 
luoroacetate 

[0590] In the same method as in Example 43 or in accordance with the method or by combining it with an ordinary 
method but using 5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(4-(2-hydroxyethyl)-phenoxy)-1 H-benzimidazole obtained in Ex- 
ample 30, the reaction mixture was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS- 
360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The solvent of the resulting fraction was 
evaporated away under reduced pressure to obtain the entitled compound as a colorless solid. 
1 HNMR(CD 3 OD)5: 2.94(2H,t,J=6.7Hz), 4.17(2H,t,J=6.7Hz), 6.84(2H,d,J=8.6Hz), 6.90(1 H,d,J=8.6Hz), 7.19(1H,d, 
J=8.6Hz), 7.25(1 H,d,J=8.6Hz), 7.41 (1 H,s), 7.42-7.48(1 H,m), 7.58(1 H,s), 7.61-7.66(1 H,m), 8.09(1 H,t, J=7.8Hz), 8.25(1 H, 
d,J=7.8Hz), 8.83(1 H,d,J=4.7Hz) 
ESI-MS(m/e):563[M+H] 

Example 55: 

5-(4-Carbamoyl-phenoxy)-6-(4-dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-1 H-benzimidazole 

[0591] The entitled compound was obtained in the same method as in Example 1 and Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 4-fluoro-5-(4-dimethylcarbamoyl-phenoxy)-2-nitro- 
phenylamine obtained in Example 18 and 4-hydroxy-benzonitrile. 

1 HNMR(CDCI 3 )5: 2.97(3H,brs), 3.08(3H,brs), 6.80-6.86(4H,m), 7.26-7.29(2H,m), 7.31(1/2H,s), 7.35(1/2H,s), 7.38-7.41 
(1H,m), 7.66-7.70(3H,m), 7.86-7.91(1H,m), 8.40(1H,d,J=7.8Hz), 8.65(1 H,d,J=4.7Hz), 10.89(1H,brs) 
ESI-MS(m/e):494[M+H] 

Example 56: 

5-(4-Methylcarbamoyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazoie 

[0592] 0.05 ml of a 40 % methylamine/methanol solution was added to a methanol (1 ml) solution of 3.0 mg of 5-(4- 
methoxycarbonyl-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimidazole obtained in Example 10, and the reaction liquid 
was stirred overnight at room temperature. The solvent was evaporated away under reduced pressure, and this was 
purified through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol 
= 20/1) to obtain the entitled compound. 

1 HNMR(CDCI 3 )6: 2.96(3/2H,s), 2.97(3/2H,s), 6.80(1 H,d,J=8.4Hz), 7.14-7.23(2H,m), 7.36(1 H.brs), 7.40(1 H,dd, 
J=7.7,4.7Hz), 7.62(1H,brs), 7.66(2H,d,J=8.4Hz), 7.90(1 H 1 dd,J=7.7 > 7.7Hz), 8.10(1H,brs), 8.20(1H,brs), 8.37(1H,d, 
J=7.7Hz), 8.63(1 H,d,J=4.7Hz) 
ESI-MS(m/e):438[M+H] 

Example 57: 

5-(4-Methanesulfonyl-phenoxy)-6-(2-methvlcarbamoyl-phenoxy)-2-pyridin-2-yl-1 H-benzimidazole 

[0593] The entitled compound was obtained in the same method as in Example 56 or in accordance with the method 
or by combining it with an ordinary method but using 5-(2-ethoxycarbonyl-phenoxy)-6-(4-methanesulfonyl-phenoxy)-2- 
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pyridin-2-yl-1 H-benzimidazole obtained in Example 14. 

1HNMR(CDCI 3 )5: 2.73(3/2H,s), 2.74(3/2H,s), 3.03(3H,s), 6.74-6.79(1 H,m), 6.89-76.96(2H,m), 7.01 (1/2H t brs), 7.09-7.15 
(1H,m), 7.17(1/2H,brs), 7.30(1/2H,brs), 7.40(1/2H,brs), 7.40-7.44(1 H,m), 7.72(1 H,s), 7.82(2H,dd,J=8.2,6.7Hz), 
7.88-7.93(1 H,m), 8.10-8.15(1H,m), 8.41(1H,d,J=6.8Hz), 8.66(1H,s), 11.09(1/2H,brs), 11.1 2(1 /2H,brs) 
ESI-MS(m/e):515[M+H] 

Example 58: 

5-(4-Dimethylcarbamoyl-phenoxy)-6-(2-methylcarbamoyl^ 

[0594] The entitled compound was obtained in the same method as in Example 56 or in accordance with the method 
or by combining it with an ordinary method but using 5-(2-ethoxycarbonyl-phenoxy)-6-(4-dimethylcarbamoyl-phenoxy)- 
2-pyridin-2-yl-1 H-benzimidazole obtained in Example 24. 

1 HNMR(CDCI 3 )S: 2.77(3H,d,J=3.5Hz), 2.99(3H,brs), 3.08(3H,brs), 6.75-6.86(3H,m), 7.00-7.14(1 H,m), 7.15-7.27(1/2H, 
m), 7.27-7.32(2H,m), 7.27-7.32(1/2H,m), 7.35-7.42(2H,m), 7.69(1 H,s), 7.87-7.91(1H,m), 8.11-8.17(1H,m), 8.40(1H,d, 
J=7.4Hz), 8.66(1 H,s), 11.01(1 H.brs) 
ESI-MS(m/e):508[M+H] 

Example 59: 

5-(2-Methylcarbamoyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0595] The entitled compound was obtained as a brown solid in the same method as in Example 1 and Example 56 
or in accordance with the method or by combining it with an ordinary method but using 3-(2-fluoro-4-nitro-phenoxy)-pyridin 
obtained in Example 1 (step 2) and methyl 2-hydroxybenzoate. 

1 HNMR(CDCI 3 )8: 2.70-8.80(3H,m), 6.77(1 H,d,J=7.6Hz), 7.25-7.44(7H,m), 7.67(1H,s), 7.82(1 H,t,J=7.6Hz), 8.15(1H,t, 
J=7.6Hz), 8.18-8.26(1 H,m), 8.26-8.36(1 H,m), 8.38(1 H,d,J=7.6Hz), 8.64(1 H,d,J=2.4Hz), 10.6(1H,brs) 
ESI-MS(m/e):438[M+H] 

Example 60: 

5-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-(2-(2H-tetrazol-5-yl)-phenoxy)-1H-benzimidazole monotrifluoroace- 
tate 

[0596] 30 mg of sodium azide and 32 mg of magnesium chloride were added to a dimethylformamide (1 ml) solution 
of 30 mg of 5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-(2-cyano-phenoxy)-1 H-benzimidazole obtained in Example 
17, and the reaction liquid was stirred at 170 Q C for 24 hours. The reaction mixture was purified through reversed-phase 
middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoro- 
acetic acid], and the solvent of the resulting fraction was evaporated away under reduced pressure to obtain the entitled 
compound as a yellow solid. 

1 HNMR(CD 3 OD)S: 3.11(3H,s), 6.75(2H,d,J=8.6Hz), 6.96(1 H,d,J=7.6Hz), 7.29(1 H,t,J=7.6Hz), 7.51(1H,t,J=7.6Hz) l 7.62 
(2H,d,J=8.6Hz), 7.58-7.69(1 H,m), 7.73(1H,s), 7.93(1H,s), 8.13(1 H,d,J=7.6Hz), 8.08-8.16(1H,m), 8.33-8.38(1 H,m), 
8.84-8.88(1 H,m) 
ESI-MS(m/e):526[M+H] 

Example 61: 

5-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-(2-(2-(N-hydroxycarbaminidoyl)-phenoxy)-1 H-benzimidazole 

[0597] 0.1 ml of an aqueous 50 % hydroxylamine solution was added to an ethanol (2 ml) solution of 25 mg of 5-(4- 
methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-(2-cyano-phenoxy)-1 H-benzimidazole obtained in Example 17, and the re- 
action liquid was stirred overnight at 50°C. The solvent was evaporated away under reduced pressure, and the resulting 
residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/ 
methanol = 5/1) to obtain the entitled compound as a colorless solid. 

1 HNMR(CDCI 3 )5: 3.06(3H,s), 5.12(2H,s), 6.52(1H,s), 6.80(1 H,d,J=7.6Hz), 7.11(2H,d,J=8.6Hz), 7.28(1 H,t,J=7.6Hz), 
7.47(1 H,dd,J=7.8Hz,4.3Hz), 7.66(1 H,d,J=7.6Hz), 7.66(1 H,s), 7.89(2H,d,J=8.6Hz), 7.96(1 H,t,J=7.8Hz), 8.55(1 H,d, 
J=7.8Hz), 8.65(1 H,d,J=4.3Hz) 
ESI-MS(m/e):516[M+H] 
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Example 62: 

5-(4-Methanesulfonyl-phenoxyV2-pyridin-2-yl-6-(2-(2^xo^,5^ihydro-f 1 t 2,41-oxadiazol-3-yl)-phenoxy)-1H-benzimi- 
dazole 

5 

[0598] 10 mg of 1 ,1'-carbonyldiimidazole was added to an N-methylpyrrolidinone (0.25 ml) solution of 8 mg of 5-(2-(N- 
hydroxycarbaminidoyl)-phenoxy)-2-pyridirv2-yl-6-(4-^ 

61, and the reaction liquid was stirred at 70°C for 4 hours. The reaction mixture was purified through reversed-phase 
middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoro- 
w acetic acid], and the resulting fraction was diluted with ethyl acetate, washed with saturated sodium bicarbonate solution 
and saturated saline in order, and then dried with anhydrous sodium sulfate. The solvent was evaporated away under 
reduced pressure to obtain the entitled compound as a colorless solid. 

1HNMR(CDCI 3 )6: 3.12(3H,s), 6.84(2H,d,J=8.6Hz), 6.82-6.88(1 H,m), 7.19(1 H,t,J=7.2Hz), 7.41-7.47(2H,m), 7.82(2H,d, 
J=8.6Hz), 7.91-7.97(2H,m), 8.44(1 H,d,J=7.8Hz), 8.69(1 H,d,J=4.3Hz) 
15 ESI-MS(m/e):542[M+H] 

Example 63: 

5-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-(2-[1,2 t 4]-oxadiazol-3-yl-phenoxy)-1H-benzimidazole 

20 

[0599] 0.5 ml of ethyl orthoformate was added to an N-methylpyrrolidinone (0.25 ml) solution of 8 mg of 5-(2-(N- 
hydroxycarbaminidoyl)-phenoxy)-2-pyridin-2-yl-6-(4-methanesulfonyl-phenoxy)-1 H-benzimidazole obtained in Example 
61, and the reaction liquid was stirred at 100°C for 3 hours. The reaction mixture was purified through reversed-phase 
middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoro- 
25 acetic acid], and the solvent of the resulting fraction was evaporated away under reduced pressure, and this was purified 
through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 10/1) 
to obtain the entitled compound as a yellow solid. 

1 HNMR(CDCI 3 )S: 3.03(3H,s), 6.85-6.97(3H,m), 7.23(1 H,t,J=7.8Hz), 7.40-7.45(3H,m), 7.68-7.74(3H,m),7.91(1H,t, 
J=7.8Hz), 8.03(1 H,d,J=7.8Hz), 8.42(1 H,d,J=7.8Hz), 8.65-8.68(2H,m) 
30 ESI-MS(m/e):526[M+H] 

Example 64: 

5-(Pyridin-3-yloxy)-2-pyridin-2-yl-6-(2-(5-methyl-[1,2,4]-oxadiazol-3-yl)-phenoxy)-1 H-benzimidazole 

35 

[0600] 0.3 ml of acetic anhydride was added to a pyridine (0.5 ml) solution of 20 mg of 5-(2-(N-hydroxycarbamini- 
doyl)-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimidazole obtained in the same manner as in Example 61 but 
using 5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimidazole obtained in Example 5, and the reaction 
liquid was stirred overnight at 60°C. The solvent was evaporated away under reduced pressure, and this was purified 
40 through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 10/1) 
to obtain the entitled compound as a pale yellow solid. 

1 HNMR(CDCI 3 )5: 6.80-7.00(1 H,m), 7.00-7.30(4H,m), 7.30-7.44(2H,m), 7.44-7.68(1 H,m), 7.86(1 H,td,J=7.6Hz,2.0Hz), 
7.97(1 H,dd,J=2.0Hz,7.6Hz), 8.38(1 H,d,J=7.6Hz), 8.60(1 H,d,J=4.8Hz) 
ESI-MS(m/e):463 [M+H] 

45 

Example 65: 

5-(4-Methyl-pyridine-3-sulfonyl)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimidazole 

50 [0601] 92 mg of OXONE and 0.1 ml of water were added to a tetrahydrofuran (1 .5 ml) solution of 42 mg of 5-(2-methyl- 
pyridin-5-ylsulfanyl)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimidazole obtained in Example 13, and the reaction liquid 
was stirred overnight at room temperature. The solvent was evaporated away under reduced pressure, and the resulting 
residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile 
phase: water-acetonitrile-0.1 % trifluoroacetic acid]. An aqueous solution of saturated sodium hydrogencarbonate was 

55 added to the resulting fraction, and this was extracted with chloroform, and dried with anhydrous magnesium sulfate. 
The solvent was evaporated away under reduced pressure to obtain the entitled compound. 

1 HNMR(CDCI 3 )5: 2.63(3H,s), 7.23(1 H.s), 7.32(1 H,d,J=7.6Hz), 7.44-7.50(3H,m), 7.93(1 H,t,J=7.6Hz), 8.09-8.14(1 H,m), 
8.28(1 H,d,J=2.8Hz), 8.36-8.41 (2H,m), 8.60,8.61 (tautomer,1H,s), 8.68(1 H,d,J=4.8Hz), 8.93,8.95(tautomer, 1H,d, 
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J=2.0Hz) 

ESI-MS(m/e):444[M+H] 
Example 66: 

5 

5-(4-Methanesulfonyl-phenoxy)-2-(^ 

[0602] 1 5 mg of metachloroperbenzoic acid was added to a chloroform (2 ml) solution of 8.0 mg of 5-(4-methanesulfonyl- 
phenoxy)-2-pyridin-2-yl-6-(2-carbamoyl-phenoxy}-1 H-benzimidazole obtained in Example 48, and the reaction liquid 
10 was stirred at room temperature for 1 hour. The reaction solvent was evaporated away under reduced pressure, and 
the resulting residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC 
(by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The solvent of the resulting fraction was evaporated 
away under reduced pressure to obtain the entitled compound as a yellow solid. 

1 HNMR(CD 3 OD)5: 3.12(3H,s), 6.87(1 H,d,J=7.8Hz), 7.00(2H,d,J=7.8Hz), 7.18(1H,t,J=7.8Hz), 7.43(1 H,t,J=7.8Hz), 
15 7.69-7.76(2H,m), 7.84-7.86(3H,m), 7.92(1 H,d,J=7.8Hz), 8.52(1 H,d,J=7.0Hz), 8.64(1 H,d,J=7.8Hz) 
ESI-MS(m/e):517[M+H] 

Example 67: 

20 4-(2-lv1ethoxy-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 
(Step 1) Production of 5-fIuoro-3-(2-methoxyphenoxy)-2-nitroaniline: 

[0603] 528 mg of sodium hydride was added to a tetrahydrofuran (30 ml) solution of 1 .64 g of 2-methoxyphenol with 
25 cooling with ice, and the reaction liquid was stirred for 30 minutes at the same temperature. Next, 1 .91 g of 3,5-difluoro- 
2-nitroaniline, which had been produced according to the method described in Journal of Organic Chemistry, 1 978, Vol. 
43, No. 6, pp. 1 241-1243, was added to it, and the reaction liquid was stirred for 2 days at room temperature. The reaction 
liquid was poured into water, extracted with ethyl acetate, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chro- 
30 matography (developing solvent: hexane/ethyl acetate = 5/1 to 4/1 ) to obtain the entitled compound as an orange solid. 

(Step 2) Production of 3-(2-methoxyphenoxy)-2-nitro-5-(pyridin-3-yloxy)-aniline: 

[0604] 1 .24 g of 3-hydroxy pyridine and 5.42 g of potassium carbonate were added to a dimethylformamide (30 ml) 
35 solution of 3.03 g of 5-fluoro-3-(2-methoxyphenoxy)-2-nitroaniline, and the reaction liquid was stirred overnight at 90°C. 
The reaction liquid was diluted with ethyl acetate, washed with water and saturated saline in order, and then dried with 
anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue 
was purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 2/1 to 1/1 to 1/2) to 
obtain the entitled compound as an orange solid. 

40 

(Step 3) Production of 3-(2-methoxyphenoxy)-5-(pyridin-3-yloxy)-benzene-1 ,2-diamine: 

[0605] 1 g of 20 % palladium hydroxide-carbon catalyst was added to a methanol (20 ml) solution of 1 .33 g of 3-(2- 
methoxyphenoxy)-2-nitro-5-(pyridin-3-yloxy)-aniline, and the reaction liquid was stirred for 4 hours in a hydrogen atmos- 
45 phere. The catalyst was removed through filtration, the solvent was evaporated away under reduced pressure, and the 
resulting residue was purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 
1/2 to ethyl acetate) to obtain the entitled compound as a pale orange oily substance. 

(Step 4) Production of 4-(2-methoxy-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimidazole: 

50 

[0606] 0.026 ml of pyridin-2-carboxaldehyde was added to a nitrobenzene (0.5 ml) solution of 59 mg of 3-(2-methox- 
yphenoxy)-5-(pyridin-3-yloxy)-benzene-1,2-diamine at 120°C, and the reaction liquid was stirred for 1 hour at the same 
temperature. The reaction mixture was purified through silica gel column chromatography (developing solvent: hexane/ 
ethyl acetate = 1/1 to ethyl acetate to chloroform/methanol = 20/1 ). The solvent of the resulting fraction was evaporated 
55 away under reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography 
(Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 20/1) to obtain the entitled compound as a pale yellow 
solid. 

1 HNMR(CDCI 3 )5: 3.79 and 3.83 (total 3H, each s), 6.20-7.40(9H,m), 7.80-7.88(1 H,m),8.24-8.65(4H,m), 10.68-10.94 
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(1H.m) 

ESI-MS(m/e):411 [M+H] 
Example 68: 

5 

4-(4-Fluorc^phenoxy)-2-pyrazin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0607] 18.6 mg of pyrazine-2-carboxylic acid and 57.5 mg of 1-ethyl-3-(3'-dimethylaminopropyl)-carbodiimide hydro- 
chloride were added to a pyridine (2 ml) solution of 46.7 mg of 3-(4-fluorophenoxy)-5-(pyridin-3-yloxy)-benzene-1,2- 

10 diamine produced in the same manner as in Example 67 but using 4-fluorophenol and 3-hydroxypyridine, and the reaction 
liquid was stirred overnight, and then pyridine was evaporated away under reduced pressure. The residue was diluted 
with ethyl acetate, washed with water, and dried with anhydrous magnesium sulfate. The solvent was evaporated away 
under reduced pressure to obtain a mixture of amides as a yellow oily substance. The resulting mixture of amides was 
dissolved in 3 ml of toluene, and 28 mg of p-toluenesulfonic acid monohydrate was added to it, and the reaction liquid 

15 was stirred overnight at 1 20°C. The reaction liquid was diluted with ethyl acetate, washed with aqueous saturated sodium 
bicarbonate, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, 
and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™60F 25 4 1 Art 5744 (by 
Merck), chloroform/methanol = 20/1 ) to obtain the entitled compound as a yellow solid. 

1 HNMR(CDCI 3 )5: 6.35 and 6.53 (total 1H, each d,J=2.0Hz), 6.77-7.31 (7H,m), 8.32-8.40(2H,m), 8.54 and 8.56 (total 1H, 
20 each d,J=1.8Hz), 8.61 and 8.64 (total 1H, each d,J=2.6Hz), 9.59 and 9.69 (total 1H, each d.J=1.5Hz), 10.60(1H, brs) 
ESI-MS(m/e):400[M+H] 

Example 69: 

25 6-(4-Methoxy-phenoxy)-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-2-pyridin-2-yl-1H-benzimidazole 

[0608] The entitled compound was obtained as a pale brown solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using 1 -methyl-1 H-imidazole-2-thiol and 4-methoxypheno! 
in order. 

30 1HNMR(CDCI 3 )5: 3.73 and 3.74 (total 3H, each s), 3.81(3H,s), 6.31-7.39(9H,m), 7.78-7.88(1 H,m), 8.30 and 8.41 (total 
1H, each d,J=7.8Hz), 8.59 and 8.73 (total 1H, each d,J=4.5Hz) 
ESI-MS(m/e):430[M+H] 

Example 70: 

35 

6-(4-Methoxy-phenoxy)-2-pyridin-2-yl-4-(pyridin-2-ylsulfanyl)-1H-benzimidazole 

[0609] The entitled compound was obtained as a pale yellow solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using pyridine-2-thiol and 4-methoxyphenol in order. 
40 1HNMR(CDCI 3 )5: 3.80 and 3.81 (total 3H, each s), 6.86-7.50(1 0H,m), 7.75-7.88(1 H,m), 8.32-8.62(3H,m) 
ESI-MS(m/e):427[M+H] 

Example 71 : 

45 6-(3-Methoxy-phenoxy)-4-(2-methoxy-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0610] The entitled compound was obtained as a white solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using 3-(2-methoxyphenoxy)-2-nitro-5-(pyridin-3- 
yloxy)-aniline obtained in Example 67 (step 2) and 3-methoxyphenol. 
so 1HNMR(CDCI 3 )8: 3.75(3H,s), 3.79 and 3.84 (total 3H, each s), 6.24-7.23(10H,m), 7.29-7.39(1 H,m), 7.79-7.89(1 H,m), 
8.37 and 8.53 (total 1H, each d,J=7.5Hz), 8.56-8.65(1 H,m), 10.53-10.83(1 H,m) 
ESI-MS(m/e):440[M+H] 

Example 72: 

55 

4-(2-Methoxy-phenoxy)-6-(pyridin-3-yloxy)-2-thiazol-2-yl-1H-benzimidazole 



[061 1] The entitled compound was obtained as a yellow solid in the same method as in Example 67 or in accordance 
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with the method or by combining it with an ordinary method but using 3-(2-methoxyphenoxy)-5-(pyridin-3-yloxy)-benzene- 
1,2-diamine obtained in Example 67 (step 3) and 2-thiazolecarboxaldehyde. 

1HNMR(CDCI 3 )5: 3.78 and 3.82 (total 3H, each s), 6.20 and 6.44 (total 1H, each s), 6.68-7.28(7H,m), 7.43-7.53(1 H,m), 
7.88-7.98(1 H,m), 8.29-8.41 (2H.m), 10.90-1 1.10(1H t m) 
5 ESI-MS(m/e):417[M+H] 

Example 73: 

4-(2-Fluoro-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

10 

[0612] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-fluorophenol. 

1 HNMR(CDCI 3 )5: 6.18-6.78(2H,m), 6.98-7.42(8H,m), 7.72-7.90(1 H,m), 8.22-8.66(3H,m), 11.3(1H,brs) 
ESI-MS(m/e):399[M+H] 

15 

Example 74: 

4-(4-Fluoro-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

20 [0613] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 4-fluorophenol. 

1 HNMR(CDCI 3 )8:6.39(1H > d,J=2.1Hz), 6.84(1 H,d,J=2.1Hz)7.17-7.25(4H,m), 7.39(1 H,dd,J=8.4,4.7Hz), 7.45(1H,ddd, 
J=8.4,2.8,1 ,5Hz), 7.50(1 H,dd, J=7.7,4.9Hz), 7.96(1 H.ddd, J=7.7,7.7, 1 .8Hz), 8.22(1 H.d, J=7.7Hz), 8.33(1 H.dd, 
J=4.7,1.5Hz), 8.38(1 H f d,J=2.8Hz), 8.69(1 H,ddd,J=4.9,1. 8,1 .1 Hz) 
25 ESI-MS(m/e):399[M+H] 

Example 75: 

4-(3-Fiuoro-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

30 

[0614] The entitled compound was obtained as a pale brown solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using 3-fluorophenol. 
1 HNMR(CDCI 3 )8: 6.47-6.98(5H,m), 7.19-7.39(4H,m), 7.78-7.89(1 H,m), 8.29-8.48(3H,m), 8.58(1H,s) 
ESI-MS(m/e):399[M+H] 

35 

Example 76: 

2-Pyridin-2-yl-4,6-bis(pyridin-3-yloxy)-1H-benzimidazole 

40 [0615] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 3-hydroxypyridine. 

1 HNMR(CD 3 OD)8: 7.07(1 H,d,J=2.0Hz), 7.30(1H,d,J=2.0Hz), 7.54(1 H,ddd,J=7.6Hz,4.8Hz, 1.2Hz), 7.85-7.95(2H,m), 
7.98(1H,td,J=7.6Hz,2.0Hz), 8.10-8.40(2H,m), 8.22(1 H,d,J=8.8Hz), 8.48-8.60(2H,m), 8.66(1 H,d,J=.2Hz), 8.70-8.82(2H, 
m) 

45 ESI-MS(m/e):382[M+H] 
Example 77: 

4-(2-Cyano-phenoxy)-2-pyridin-2-yl-6-(pyridin-2-yloxy)-1H-benzimidazole 

50 

[0616] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-cyanophenol and 2-hydroxypyridine in order. 
1 HNMR(CDCI 3 )5: 6.60-7.40(3H,m), 6.92(1 H,d,J=8.0Hz), 6.99(1 H,dd,J=6.4Hz,5.2Hz), 7.15(1 H,t,J=8.0Hz), 7.46(1H,dd, 
J=8.0Hz,2.4Hz), 7.58-7.70(2H,m), 7.70-7.90(1 H,m), 8.18(1H l dd,J=4.8Hz,1.2Hz), 8.38(1 H,d,J=8.0Hz), 8.60(1H,d, 
55 J=4.0Hz), 10.40-11. 00(1 H,m) 
ESI-MS(m/e):406[M+H] 
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Example 78: 

4-(2-Cyan(>phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

5 [0617] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-cyanophenol. 

1 HNMR(CDCI 3 )5: 6.55(1/2H,s), 6.69(1/2H,s), 6.70-7.55(8H,m), 7.58-7.72(1 H,m), 7.76-7.80(1 H,m), 8.26-8.48(3H,m), 

8.55-8.64(1 H,m), 10.8-11. 4(1 H.m) 

ESI-MS(m/e):406[M+H] 

10 

Example 79: 

4-(2-Methoxycarbonyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole ditrifluoroacetate 

15 [0618] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using methyl 2-hydroxybenzoate. 

1 HNMR(CD 3 OD)6: 3.70(3H,s), 6.38(1H,s), 7.14(1H,s), 7.34(1 H,dJ=7.6Hz), 7.39(1 H,t,J=7.6Hz), 7.50-7.75(3H,m), 
7.75-7.88(1 H.m), 7.99(1 H f dd,J=7.6Hz,1 .2Hz), 8.07(1 H,t,J=7.6Hz), 8.27-8.58(3H,m), 8.72-8.88(1 H,m) 
ESI-MS(m/e):439[M+H] 

20 

Example 80: 

4-(2-Acetyl-phenoxy)-2-(pyridin-2-yl)-6-(pyridin-3-yloxy)-1H-benzimidazole 

25 [0619] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using methyl 2-hydroxyacetophenone. 

1 HNMR(CDCI 3 )5: 2.68(3H f s), 6.58(1 H,d,J=2.3Hz), 7.19(1 H,dd,J=1.2,8.2Hz), 7.31(1 H,dd,J=1.2,7.5Hz), 7.35(1H,dd, 
J=1.0,7.5Hz), 7.53-7.62(2H,m), 7.69(1 H.dd.J^JJ.SHz), 7.76-7.82(1 H,m), 7.87(1H,dd,J=1.0,8.2Hz), 8.10(1H,t, 
J=7.8Hz), 8.50-8.52(1 H.m), 8.54(1 H,d,J=2.3Hz), 8.62(1 H,d,J=7.0Hz), 8.74(1 H,dJ=4.7Hz) 
30 ESI-MS(m/e):423[M+H] 

Example 81 : 

4-(1-Methyl-2-oxo-1,2-dihydro-pyridin-3-yloxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

35 

[0620] The entitled compound was obtained as a pale yellow solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using 3-hydroxy-1-methyl-1H-pyridin-2-one. 
1 HNMR(CDCI 3 )8:3.62(3H,s), 6.02-7.40(8H,m), 7.84(1 H,t,J=7.2Hz), 8.33(1 H,d,J=4.4Hz), 8.33-8.50(2H,m), 8.52-8.70 
(1H,m) 

40 ESI-MS(m/e):412[M+H] 
Example 82: 

6-(4-Dimethylrarbamoyl-phenoxy)-4-(1-methyl-2-oxo-^^ 

45 

[0621] The entitled compound was obtained as a white solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using 3-hydroxy-1-methyl-1H-pyridin-2-one and 4- 
hydroxy-N,N-dimethylbenzamide in order. 

1 HNMR(CDCI 3 )8: 3.03 and 3.09 (total 6H, each s), 3.60 and 3.64 (total 3H, each s), 6.08-6.1 5(1 H,m), 6.42 and 6.64 
so (total 1H, each s), 6.82-7.41 (8H,m), 7.80-7.88(1 H.m), 8.36 and 8.45 (total 1H, each d,J=8.2Hz), 8.59 and 8.64 (total 1H, 
each d,J=4.5Hz) 
ESI-MS(m/e):482[M+H] 

Example 83: 

55 

4-(2-Difluoromethoxy-pyridin-3-yloxy)-6-(4-dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 



[0622] The entitled compound was obtained as a pale yellow solid in the same method as in Example 67 or in accordance 
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with the method or by combining it with an ordinary method but using 2-difluoromethoxy-3-hydroxypyridine and 4-hydroxy- 
N,N-dimethylbenzamide in order. 

1 HNMR(CDCI 3 )5: 3.02 and 3.09 (total 6H, each s), 6.36 and 6.48 (total 1H, each s), 6.84-7.67(9H,m), 7.83 and 7.88 
(total 1H, each t,J=7.8Hz), 7.99 and 8.00 (total 1H, each d,J=5.0Hz), 8.40 and 8.42 (total 1H, each d,J=8.4Hz), 8.61 
and 8.64 (total 1H, each d,J=4.3Hz) 
ESI-MS(m/e):518[M+H] 

Example 84: 

e^-Methyl-pyridin-S-ylsulfanyl^-fpyridin^-ylM-fpyridin-S-yloxyVIH-benzimidazole 

[0623] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 3-hydroxypyridine and 6-methylpyridine-3-thiol in order. 
1 HNMR(CDCI 3 )8: 2.52(3H,s), 6.66-6.80(1 H.brs), 7.05(1 H,d,J=8.0Hz), 7.20-7.28(3H,m), 7.32(1 H,m), 7.49(1 H.dd, 
J=2.0Hz,8.0Hz), 7.81(1H,t,J=7.6Hz), 8.32-8.40(3H,m), 8.44(1 H,d,J=2.0Hz), 8.52(1 H,d,J=4.8Hz), 1 1.70-12.0(1 H.brs) 
ESI-MS(m/e):412[M+H] 

Example 85: 

4-(2-Cyano-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazole 

[0624] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-cyanophenol and 4-hydroxy-N.N-dimethylbenzamide in order. 
1 HNMR(CDCI 3 )5: 3.05(3H,s), 3.18(3H,s), 6.62(1H,s) t 6.92-7.08(3H,m), 7.00(2H,d,J=8.8Hz), 7.10-7.20(2H,m), 7.36-7.50 
(4H,m), 7.40(2H,d,J=8.8Hz), 7.63(1 H,d,J=6.3Hz), 7.89(1 H,t,J=7.8Hz), 8.44(1 H,d,J=7.8Hz), 8.61(1H,d,J=3.9Hz) 
ESI-MS(m/e):476[M+H] 

Example 86: 

4-(2-Fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazole 

[0625] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-fluorophenol and 4-hydroxy-N,N-dimethylbenzamide in order. 
1 HNMR(CDCI 3 )5:3.02(3H,s), 3.1 0(3H,s), 6.39(1 H,s),6.92-7.00(3H ) m) l 6.96(2H i d,J=9.0Hz),7.10-7.24(4H,m), 7.36-7.42 
(3H,m), 7.39(2H,d,J=9.0Hz), 7.88(1 H,d,J=7.7Hz), 8.51(1H,d,J=8.0Hz), 8.63(1H,d,J=7.7Hz) 
ESI-MS(m/e):469[M+H] 

Example 87: 

4-(2-Fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[0626] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-fluorophenol and 4-(methanesulfonyl)-phenol in order. 
1 HNMR(CDCI 3 )5: 3.08(3H,s), 6.44(1 H,s), 7.08(2H,d,J=9.0Hz), 7.18-7.57(5H,m), 7.59(1 H,dd t J=3.1, 8.2Hz), 7.90(2H,d, 
J=9.0Hz), 8.06(1 H,t,J=7.6Hz), 8.64(1 H > d,J=8.2Hz), 8.71(1H,d,J=7.6Hz) 
ESI-MS(m/e):476[M+H] 

Example 88: 

4-(2-(1-Hydroxy-ethyl)-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazole 

[0627] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-(1-hydroxyethyl)-phenol and 4-hydroxy-N.N-dimethylbenzamide 
in order. 

1 HNMR(CDCI 3 )6: 1.48(3H,d,J=6.4Hz), 3.05(3H,s), 3.10(3H,s), 5.26(1 H,q,J=6.4Hz), 6.34(1 H,s), 7.04(2H,d,J=9.0Hz), 
7.05-7.10(2H,m), 7.29-7.33(2H,m), 7.44(2H,d,J=9.0Hz), 7.57(1 H,dd,J=4.7,7.6Hz), 7.68(1 H ( dd,J=2.0,7.4Hz) 1 8.04(1 H, 
dt,J=1. 6,7.8Hz), 8.37(1 H,d,J=7.8Hz), 8.80(1 H.d.J=4.7Hz) 
ESI-MS(m/e):495[M+H] 
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Example 89: 

4-(2-Methanesulfonyl-phenoxy)-2-(pyridm 

[0628] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-(methanesulfonyl)-phenol and 4-hydroxy-N,N-dimethylbenzamide 
in order. 

1 HNMR(CDCI 3 )5: 3.06(3H,s), 3.14(3H,s), 3.49(3H,s), 7.03(1 H,d,J=2.0Hz), 7.11(2H l d,J=8.8Hz), 7.22(1 H,d,J=8.0Hz 
7.32-7 .40(2H,m), 7.42(1 H,d,J=2.0Hz), 7.48(2H,d,J=9.0Hz), 7.57(1 H,dd,J=4.9,7.8Hz), 7.63(1 H,dd,J=1. 8,7.9Hz), 8.00 
(1H,dt,J=1 .6,7.8Hz), 8.14(1 H,dd,J=1. 8,8.0Hz), 8.52(1 H.d.J=8.0Hz), 8.75(1 H,d,J=4.9Hz) 
ESI-MS(m/e):529[M+H] 

Example 90: 

4-(2-Acetyl-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazole 

[0629] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-hydroxy-acetophenone and 4-hydroxy-N,N-dimethylbenzamide 
in order. 

1 HNMR(CDCI 3 )5: 2.68(3H,s), 3.10(3H,s), 3.20(3H,s), 6.67(1H,s), 7.05(2H,d,J=8.2Hz), 7.15-7.22(2H,m), 7.35(1H,t, 
J=7.0Hz), 7.45(2H,d,J=8.2Hz), 7.55(1 H,t,J=7.0Hz), 7.60-7.64(1 H.m), 7.86(1 H,d,J=7.4Hz), 8.08-8.14(1H,m), 8.64(1H, 
d,J=7.4Hz), 8.75-8.77(1 H,m) 
ESI-MS(m/e):493[M+H] 

Example 91: 

4-(2-Dimethylcarbamoyl-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazole 

[0630] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2-hydroxy-N,N-dimethylbenzamide and 4-hydroxy-N,N-dimethyl- 
benzamide in order. 

1 HNMR(CDCI 3 )5: 2.99(3H,s), 3.06(6H,s), 3.17(3H,s), 6.91-6.94(1 H,m), 7.04(2H,d,J=8.6Hz), 7.06-7.10(1 H,m), 7.17(1 H, 
t,J=7.4Hz), 7.28-7.39(4H,m), 7.42(2H,d,J=8.6Hz), 7.84(1 H,t,J=7.8Hz), 8.41 (1H,d,J=7.8Hz), 8.68(1 H,d,J=3.9Hz) 
ESI-MS(m/e):522[M+H] 

Example 92: 

4-(2,5-Difluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazole 

[0631] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2,5-difluorophenol and 4-hydroxy-N,N-dimethylbenzamide in order. 
1 HNMR(CDCI 3 )5: 3.02(3H,s), 3.14(3H,s), 6.52-6.55(1 H,m), 6.90-6.99(2H,m), 7.02(2H,d,J=8.2Hz), 7.10(1 H,d,J=2.0Hz), 
7.16-7.24(1 H,m), 7.42(2H,d,J=8.2Hz), 7.54-7.60(1 H,m), 8.06(1 H,dt,J=1.6,7.8Hz), 8.61(1H,d,J=7.8Hz), 8.72(1H, 
dJ=4.7Hz) 

ESI-MS(m/e):487[M+H] 
Example 93: 

4-(2,4-Difluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazole 

[0632] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2,4-difluorophenol and 4-hydroxy-N,N-dimethylbenzamide in order. 
1 HNMR(CDCI 3 )5: 3.00(3H,s), 3.09(3H,s), 6.31(1H,s), 6.99(1H,s), 7.02(2H,d,J=8.6Hz), 7.10-7.25(2H,m), 7.28-7.40(1H, 
m), 7.43(2H,d,J=8.6Hz), 7.49-7.52(1 H,m), 7.98(1 H,d,J=7.8Hz), 8.34(1 H,d,J=7.9Hz), 8.74(1 H,d,J=3.9Hz) 
ESI-MS(m/e):487[M+H] 
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Example 94: 

4-(2.6-Difluoro-phenoxy)-2-(pyridin-2^ 

5 [0633] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2,6-difluorophenol and 4-hydroxy-N.N-dimethylbenzamide in order. 
1 HNMR(CDCI 3 )8: 3.02(3H,s), 3.14(3H,s), 6.39(1H,s), 7.00(2H,d,J=8.6Hz), 7.06-7.18(3H,m), 7.20-7.25(1 H.m), 7.41(2H, 
d,J=8.6Hz), 7.48-7.51(1H,m), 7.99(1 H,dt,J=1. 6, 7.8Hz), 8.59(1 H,d,J=8.2Hz), 8.70(1 H,d.J=4.3Hz) 
ESI-MS(m/e):487[M+H] 

10 

Example 95: 

4-(2-Methoxy-phenoxy)-2-(pyridin-2-yl)-6"(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

15 [0634] The entitled compound was obtained in the same method as in Example 71 or in accordance with the method 
or by combining it with an ordinary method but using 4-(methanesulfonyl)phenol. 

1 HNMR(CDCI 3 )5: 3.03(3H l s), 3.79(3H,s), 6.32(1H,s), 6.92-6.99(1 H.m), 7.00(1H,s), 7.06(2H,d,J=8.6Hz), 7.10-7.22(3H, 
m), 7.38-7.43(1 H,m), 7.83(2H,d,J=8.6Hz), 7.90(1 H,t,J=7.8Hz), 8.50(1 H,d,J=7.8Hz) l 8.64(1 H,d,J=4.7Hz) 
ESI-MS(m/e):488[M+H] 

20 

Example 96: 

6-(4-Dimethylrarbamoyl-phenoxy)-4-(1-eth^^ 

25 [0635] The entitled compound was obtained as a pale yellow solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using 1-ethyl-3-hydroxy-1 H-pyridin-2-one and 4-hydroxy- 
N,N-dimethylbenzamide in order. 

1 HNMR(CDCI 3 )8: 1.38(3H,t,J=6.8Hz), 3.02 and 3.09(total 6H, each s), 4.06(2H,q 1 J=6.8Hz), 6.15(1 H,t l J=7.0Hz) I 
6.40-7 .42(9H,m), 7.78-7.86(1 H,m), 8.32-8.42(1 H,m), 8.57-8.66(1 H,m) 
30 ESI-MS(m/e):496[M+H] 

Example 97: 

6-(6-Methyl-pyridin-3-ylphenyl)-4-(4-methyl-4H-[1,2,4]triazol-3-ylsulfanyl)-2-(pyridin-2-^ 

35 

[0636] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 4-methyl-4H-[1 ,2,4]triazole-3-thiol and 6-methyl-pyridine-3-thiol in 
order. 

1 HNMR(CDCI 3 )5: 2.55(3H,s), 3.71(3H,s), 7.17(1H,d,J=8.0Hz), 7.20-7.24(1 H,brs), 7.42-7.46(1 H,m), 7.59(1H,dd, 
40 J=2.4Hz,8.0Hz), 7.66-7.68(1 H,brs), 7.91 (1 H,t,J=8.0Hz), 8.32-8.38(3H,m), 8.70(1 H,d,J=4.8Hz) 
ESI-MS(m/e):432[M+H] 

Example 98: 

45 4-(4-Fluoro-phenoxy)-2-(5-methyl-isoxazol-3-yl)-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0637] The entitled compound was obtained as a white solid in the same method as in Example 68 or in accordance 
with the method or by combining it with an ordinary method but using 5-methylisoxazole-3-carboxylic acid. 
1 HNMR(DMSO-d6)8: 2.50(3H,s), 6.40(1 H,s), 6.80(1 H,s), 6.82(1 H,brs), 7.1 4-7.24(4H,m), 7.38(1 H,dd, J=8.2,4.7Hz), 7.44 
50 (1H,d,J=7.7Hz), 8.32(1 H,d,J=4.7Hz), 8.36(1H,d,J=2.5Hz) 
ESI-MS(m/e):403 [M+H] 

Example 99: 

55 4-(4-Fluoro-phenoxy)-2-(1-methyl-1H-imidazol-4-yl)-6-(pyridin-3-yloxy)-1H-benzimidazole 



[0638] The entitled compound was obtained as a pale yellow solid in the same method as in Example 68 or in accordance 
with the method or by combining it with an ordinary method but using 1-methyl-1H-imidazole-4-carboxylic acid. 
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1 HNMR(DMSO-d6)5: 3.72(3H,s), 6.38(1 H,d,J=1.8Hz), 6.81(1H,d,J=1.8Hz), 7.05-7. 13(2H,m), 7.17(2H,t l J=8.8Hz), 

7.36-7.43(2H,m), 7.75(1 H,s), 7.78(1 H,d,J=1. 1Hz), 8.28(1 H,s), 8.35(1 H,d,J=2.2Hz) 

ESI-MS(m/e):402[M+H] 

5 Example 100: 

4-(4-Fluoro-phenoxy)-2-(3-methyl-[1,2,41thiadiaz monotrifluoroacetate 

[0639] The entitled compound was obtained as a brown solid in the same method as in Example 68 or in accordance 
10 with the method or by combining it with an ordinary method but using 3-methyl[1 ,2,4]thiadiazole-5-carboxylic acid pro- 
duced according to the method of EP 0726260 or by combining it with an ordinary method. 

1 HNMR(DMSO-d6)5: 2.70(3H,s), 6.44(1 H,d J J=2.2Hz), 6.87(1 H,s), 7.15-7.27(4H,m) l 8.39(1 H p dd,J=4.5,1 .5Hz), 8.44(1 H, 
d,J=2.5Hz) 

ESI-MS(m/e):420[M+H] 

15 

Example 101: 

4-(4-Fluoro-phenoxy)-2-isoxazol-3-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

20 [0640] The entitled compound was obtained in the same method as in Example 68 or in accordance with the method 
or by combining it with an ordinary method but using isoxazole-3-carboxylic acid. 

1 HNMR(CD 3 OD)6: 6.41(1H,d,J=2.4Hz) f 7.01(1H,d,J=2.4Hz), 7.02-7.20(5H,m), 7.51(1H,dd,J=4.4Hz,8.4Hz) t 7.59(1 H, 

dd,J=2.4Hz,8.4Hz), 8.32(1 H,d,J=4.4Hz), 8.35(1 H,d,J=2.4Hz), 8.84(1 H,d,J=2.4Hz) 

ESI-MS(m/e):389[M+H] 

25 

Example 102: 

4-(4-Fluoro-phenoxy)-2-pyrimidin-4-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

30 , [0641] The entitled compound was obtained in the same method as in Example 68 or in accordance with the method 
or by combining it with an ordinary method but using pyrimidine-4-carboxylic acid. 
1 HNMR(CDCI 3 )5: 2.60(3H,s), 6.98-7.40(8H t m), 8.30-8.50(2H,m), 8.63(1H,s), 10.40-11. 00(1 H,m) 
ESI-MS(m/e):400[M+H] 

35 Example 103: 

4-(4-Fluoro-phenoxy)-2-pyrimidin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0642] The entitled compound was obtained in the same method as in Example 68 or in accordance with the method 
or by combining it with an ordinary method but using pyrimidine-2-carboxylic acid. 

1HNMR(CD 3 0D)5: 6.42(1H,s), 6.98(1 H,s), 7.10-7.30(5H,m), 7.36-7.60(2H,m), 8.22-8.42(2H,m), 8.90-9.1 0(1 H,m), 9.20 
(1H,s) 

ESI-MS(m/e):400[M+H] 
45 Example 104: 

4-(4-Fluoro-phenoxy)-2-(1H-imidazol-2-yl)-6-(pyridin-3-yloxy)-1H-benzimidazole 

[0643] The entitled compound was obtained in the same method as in Example 68 or in accordance with the method 
50 or by combining it with an ordinary method but using 1 H-imidazole-2-carboxylic acid. 

1 HNMR(CD 3 OD)5: 6.44(1 H,d,^ 7.39(1 H.dd^^Hz.S^Hz), 

7.42-7.50(1 H,m), 8.26(1 H,dd,J=1.6Hz,4.4Hz), 8.29(1H,d,J=3.2Hz) 

ESI-MS(m/e):388[M+H] 



55 
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Example 105: 

4-(4-Fluoro-phenoxy)-2-(1-methyl-1^ 

5 [0644] The entitled compound was obtained in the same method as in Example 68 or in accordance with the method 
or by combining it with an ordinary method but using 1-methyl-1H-imidazole-2-carboxylic acid. 
1 HNMR(CDCI 3 )5: 3.9&4.38(3H,m), 6.38-6.60(1 H,m), 6.60-6.80(1 H,m), 6.80-7 .40(BH,m), 8.20-8.44(2H,m) 
ESI-MS(m/e):402[M+H] 

10 Example 106: 

4-(4-Fluoro-phenoxy)-6-(pyridin-3-yloxy)-2-[1 > 2 t 4]thiadiazol-5-yl-1H-benzimida2ole 

[0645] The entitled compound was obtained as a pale yellow oily substance in the same method as in Example 68 or 
15 in accordance with the method or by combining it with an ordinary method but using [1 ,2,4]thiadiazole-5-carboxylic acid 
produced in the method of Reference Example 1 . 

1 HNMR(CD 3 OD)5: 6.42(1H,s), 6.90-7.23(5H 1 m), 7.39-7.50(2H,m), 8.25-8.32(2H,m), 8.86(1 H,s) 
ESI-MS(m/e):406[M+H] 

20 Example 107: 

4-(2,6-Difluoro-phenoxy)-2-(pyrazin-2-yl)-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[0646] The entitled compound was obtained in the same method as in Example 68 or in accordance with the method 
25 or by combining it with an ordinary method but using 2,6-difluorophenol and 4-(methanesulfonyl)phenol in order. 

1 HNMR(CDCI 3 )5: 3.03(3H,s), 6.28(1 H,s), 7.08(1 H,s), 7.17(2H,d,J=9.4Hz), 7.19-7.24(2H,m) I 7.30-7.40(1 H,m), 7.93(2H, 

d,J=9.4Hz), 8.70-8.75(1 H,m), 8.77-8.82(1 H t m), 9.55-9.60(1 H,m) 

ESI-MS(m/e):495[M+H] 

30 Examples 108-1, 108-2: 

4- (2-Oxo-l t 2-dihydro-pyridin-3-yloxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimidazole, and 4-(2-methoxy-pyridin- 

3- yloxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole 

35 [0647] The entitled compounds were obtained in the same method as in Example 68 or in accordance with the method 
or by combining it with an ordinary method but using 3-hydroxy-2-methoxypyridine, 3-hydroxypyridine and picolinic acid 
in order. 

4- (2-Oxo-1 > 2-dihydro-pyridin-3-yloxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1 H-benzimidazole 
1 HNMR(CDCI 3 )8: 6.10-7.35(8H t m) f 7.77-7.84(1 H,m), 8.30-8.41 (3H.ni), 8.53(1 H,d,J=4.4Hz) 

40 ESI-MS(m/e):398[M+H] 

4-(2-Methoxy-pyridin-3-yloxy)-2-pyridin-2-yl-6-(-pyridin-3-yloxy)-1 H-benzimidazole 

1 HNMR(CDCI 3 )8: 3.95 and 3.99 (total 3H, each s), 6.25 and 6.45 (total 1H, each s), 6.80-7.45(6H,m), 7.79-7.90(1 H.m), 

8.00(1 H,d,J=1 .5Hz), 8.30-8.63(4H,m) 

ESI-MS(m/e):412[M+H] 

45 

Examples 109-1, 109-2: 

6-(4-Dimethylcarbamoyl-phenoxy)-4-(2-methoxy-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, and 6-(4-dimethyl- 
carbamoyl-phenoxyH-(2-oxo-1,2-dihydro-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole 

50 

[0648] The entitled compounds were obtained in the same method as in Examples 108-1 and 108-2 or in accordance 
with the method or by combining it with an ordinary method but using 3-hydroxy-2-methoxypyridine, 4-hydroxy-N,N- 
dimethylbenzamide and picolinic acid in order. 

6-(4-Dimethylcarbamoyl-phenoxy)-4-(2-methoxy-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole 
55 1HNMR(CDCI 3 )8: 3.03 and 3.08 (total 6H, each s),3.95 and 4.00 (total 3H, each s), 6.27 and 6.47 (total 1H, each d, 
J=1.8Hz), 6.80-7.45(BH,m), 7.80-7.91 (1H,m), 7.98-8.03 (1H,m), 8.38 and 8.48 (total 1H, each d,J=7.8Hz), 8.61 and 
8.64 (total 1H, each d,J=4.8Hz) 
ESI-MS(m/e):482[M+H] 
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6-(4-Dimethylcarbamoyl-phenoxyH-(2-oxo-1,2-dihydro^^ 

[0649] 1 HNMR(CDCI 3 )5: 3.03 and 3.08 (total 6H, each s), 6.18 and 6.23 (total 1H, each t,J=7.0Hz), 6.52 and 6.73 
(total 1H, each d,J=1.8Hz), 6.80-7.42(8H,m), 7.79 and 7.84 (total 1H, each t,J=7.8Hz), 8.37 and 8.40 (total 1H, each d, 
J=7.8Hz) t 8.56 and 8.57 (total 1H, each d,J=5.0Hz) 
ESI-MS(m/e):468[M+H] 

Example 110: 

4'(2-Carbamoyl-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benzimidazole ditrifluoroacetate 

[0650] The entitled compound was obtained in the same method as in Example 43 or in accordance with the method 
or by combining it with an ordinary method but using 4-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(pyridin-3-yloxy)-1H-benz- 
imidazole obtained in Example 78. 

1 HNMR(CD 3 OD)5: 6.61 (1 H,d,J=2.0Hz), 7.1 9(1 H,d,J=8.0Hz), 7.22(1 H,s), 7.31 (1 H,td,J=7.6Hz,1 .2Hz), 7.48-7.60(2H,m), 
7.72-7.80(1 H,m), 7.83(1 H,dd,J=7.6Hz,1.2Hz) t 7.87-7.95(1 H,m), 8.03(1 H,td,J=8.0Hz,1.2Hz), 8.01(1H,dd,J=7.6Hz, 
1.2Hz), 8.45(1 H,d,J=5.2Hz), 8.48-8.54(1 H,m), 8.76-8.84(1 H,m) 
ESI-MS(m/e):424[M+H] 

Example 111: 

4-(2-Carbamoyl-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazole 

[0651] The entitled compound was obtained in the same method as in Example 1 10 or in accordance with the method 
or by combining it with an ordinary method but using 4-(2-cyano-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phe- 
noxy)-1H-benzimidazole obtained in Example 85. 

1 HNMR(CDCI 3 )8: 2.99(3H,s), 3.08(3H,s), 6.56(1H,s), 6.86-6.92(1 H,m), 6.95(2H,J=8.9Hz), 7.04-7.08(2H,m), 7.30-7.38 
(4H,m), 7.36(2H,d,J=8.9Hz), 7.52(1 H,d,J=7.6Hz), 7.80(1 H f t,J=7.9Hz), 8.36(1 H,d,J=7.9Hz), 8.52(1 H,d,J=3.7Hz) 
ESI-MS(m/e):494[M+H] 

Example 112: 

4-(2-(N-hydroxycarbamimidoyl)-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazole 

[0652] The entitled compound was obtained in the same method as in Example 61 or in accordance with the method 
or by combining it with an ordinary method but using 4-(2-cyano-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phe- 
noxy)-1H-benzimidazole obtained in Example 85. 

1 HNMR(CDCI 3 )5: 3.02(3H,s), 3.16(3H,s), 6.61(1H,d,J=2.0Hz), 6.95(1 H,d,J=2.0Hz), 6.97(2H,d,J=8.6Hz), 7.14-7.22(2H, 
m), 7.38(2H,d,J=8.6Hz), 7.52(1 H J dd,J=4.9,7.6Hz) 1 7.56-7.62(1 H,m), 7.63-7.67(1 H,m), 7.97(1 H,dt,J=1. 6,7.8Hz), 8.48 
(1H,d,J=7.8Hz), 8.68(1H,d,J=4.9Hz) 
ESI-MS(m/e):509[M+H] 

Example 113: 

4-(2-(5-Methyl-[1 < 2 t 4]-oxadiazol-3-yl)-phenoxy)-2-(pyridin-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-1H-benzimidazo 

[0653] The entitled compound was obtained in the same method as in Example 64 or in accordance with the method * 
or by combining it with an ordinary method but using 4-(2-(N-hydroxycarbamimidoyl)-phenoxy)-2-(pyridin-2-yl)-6-(4- 
dimethylcarbamoyl-phenoxy)-1H-benzimidazole obtained in Example 112. 

1 HNMR(CDCI 3 )5: 2.70(3H,s), 3.02(3H,s), 3.15(3H,s), 6.91 (1H,s), 7.04(2H,d,J=8.6Hz), 7.30-7.38(3H,m), 7.44(2H,d, 
J=8.6Hz), 7.50-7.58(2H,m), 7.95(1 H,d,J=7.8Hz), 8.02(1 H,t,J=7.8Hz), 8.63(1 H,d,J=8.6Hz), 8.71(1H,d,J=4.7Hz) 
ESI-MS(m/e):533[M+H] 
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Example 114: 

4-(2-(5-Oxo-4,5-dihydro-[1,2,4]-oxadiazol-3-yl)-ph 
imidazole 

5 

[0654] The entitled compound was obtained in the same method as in Example 62 or in accordance with the method 
or by combining it with an ordinary method but using 4-(2-(N-hydroxycarbamimidoyl)-phenoxy)-2-(pyridin-2-yl)-6-(4- 
dimethylcarbamoyl-phenoxy)-1H-benzimidazole obtained in Example 112. 

1 HNMR(CDCI 3 )5: 3.04(3H,s), 3.15(3H,s), 6.74(1 H,s), 6.99(2H,d,J=8.6Hz) t 7.10(1 H,s), 7.28-7.36(2H,m), 7.44(2H,d, 
10 J=8.6Hz), 7.50-7.58(2H,m), 7.89(1 H,d, J=7.8Hz), 8.00-8.07(1 H,m), 8.56-8.64(2H,m) 
ESI-MS(m/e):535[M+H] 

Example 115: 

is 4-(4-Fluoro-phenoxy)-2-(pyrazol-1-yl)-6-(pyridin-3-yloxy)-1H-benzimidazole 

(Step 1) Production of 4-(4-fluoro-phenoxy)-6-(pyridin-3-yloxy)-1H-benzimidazole-2-thiol: 

[0655] 0.06 ml of carbon disulfide and 54 mg of potassium hydroxide were added to an ethanol (2.0 ml) solution of 
20 273 mg of 3-(4-fluoro-phenoxy)-5-(pyridin-3-yloxy)-benzene-1 ,2-diamine obtained in Example 68, and the reaction liquid 
was stirred overnight at 80°C. The reaction liquid was diluted with ethyl acetate, washed with water and saturated saline 
in order, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure to 
obtain the entitled compound. 

25 (Step 2) Production of (4-(4-fluoro-phenoxy)-6-(pyridin-3-yloxy)-1 H-benzimidazol-2-yl)-hydrazine: 

[0656] 1 .0 ml of hydrazine monohydrate was added to 130 mg of 4-(4-fluoro-phenoxy)-6-(pyridin-3-yloxy)-1H-benz- 
imidazoIe-2-thiol, and the reaction liquid was stirred overnight at 1 30°C. The reaction liquid was diluted with ethyl acetate, 
washed with water and saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evap- 
30 orated away under reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatog- 
raphy (Kieselgel™ 60F 254 , Art 5744 (by Merck), hexane/ethyl acetate = 1/1 ) to obtain the entitled compound. 

(Step 3) Production of 4-(4-fluoro-phenoxy)-2-(pyrazol-1-yl)-6-(pyridin-3-yloxy)-1H-benzimidazole: 

35 [0657] 0.012 ml of tetramethoxy propane was added to an ethanol (0.3 ml) solution of 8.3 mg of (4-(4-fluoro-phenoxy)- 
6-(pyridin-3-yloxy)-1H-benzimidazol-2-yl)-hydrazine, and the reaction liquid was stirred overnight at 80°C. The reaction 
solvent was evaporated away under reduced pressure, and the resulting residue was purified through partitioning thin- 
layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/methanol = 9/1) to obtain the entitled com- 
pound. 

40 1HNMR(CDCI 3 )6: 6.36(1 H,d,J=2.6Hz), 6.48-6.51 (2H,m), 6.77(1H,d,J=2.6Hz), 7.05(2H,d,J=6.9Hz), 7.1 1-7.18(1H,m), 
7.22-7.28(2H,m), 7.72-7.75(1 H,m), 8.30-8.38(2H,m), 8.48(1 H,d,J=3.8Hz) 
ESI-MS(m/e):388[M+H] 

Example 116: 

45 

4-(4-Fluoro-phenoxy)-6-(pyridin-3-yloxy)-2-f1,2 t 41triazol-1-yl-1H-benzimidazole 

(Step 1) Production of 4-(4-fluoro-phenoxy)-2-methylsulfanyl-6-(pyridin-3-yloxy)-1H-benzimidazole: 

50 [0658] 30 mg of potassium carbonate and 0.014 ml of methyl iodide were added to a dimethylformamide (1.0 ml) 
solution of 78 mg of 4-(4-fluoro-phenoxy)-6-(pyridin-3-yloxy)-1H-benzimidazole-2-thiol produced in Example 115, and 
the reaction liquid was stirred at 0°C for 30 minutes. The reaction liquid was diluted with ethyl acetate, washed with 
water and saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evaporated away 
under reduced pressure to obtain the entitled compound. 

55 

(Step 2) Production of 4-(4-fluoro-phenoxy)-2-methanesulfony!-6-(pyridin-3-y!oxy)-1 H-benzimidazole: 



[0659] 84 mg of metachloroperbenzoic acid was added to a chloroform (1.0 ml) solution of 80 mg of 4-(4-fiuoro- 
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phenoxy)-2-methylsulfanyl-6-(pyridin-3-yloxy)-1H-benzimidazole, and the reaction liquid was stirred at 0°C for 30 min- 
utes. The reaction liquid was diluted with ethyl acetate, washed with water and saturated saline in order, and dried with 
anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue 
was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), ethyl acetate) to 
5 obtain the entitled compound. 

(Step 3) Production of 4-(4-fluoro-phenoxy)-6-(pyridin-3-yloxy)-2-[1,2,4]triazol-1-yl-1H-benzimidazole: 

[0660] 5.0 mg of sodium hydride was added to a dimethylformamide (0.5 ml) solution of 1 6 mg of 4-(4-fluoro-phenoxy)- 
10 2-methanesulfonyl-6-(pyridin-3-yloxy)-1H-benzimidazole, and then 10.4 mg of [1,2,4]-triazole was added to it, and the 
reaction liquid was stirred overnight at 160°C. The reaction liquid was diluted with ethyl acetate, washed with water and 
saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced 
pressure, and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 
5744 (by Merck), ethyl acetate) to obtain the entitled compound. 
15 1HNMR(CDCI 3 )8: 6.42(1H,s), 7.03-7.15(3H,m), 7.19(1H,s), 7.27-7.32(3H,m), 8.12(1H,s), 8.32-8.38(2H,m), 9.15(1H.s) 
ESI-MS(m/e):389[M+H] 

Example 117: 

20 5-Ch!oro-2-pyridin-2-yl-4,6-bis-(pyridin-3-yloxy)-1H-benzimidazole 
(Step 1) Production of 3-chIoro-2,4-bis(pyridin-3-yloxy)-nitrobenzene: 

[0661] 628 mg of 3-hydroxypyridine and 1.82 g of potassium carbonate were added to a dimethylformamide (8 ml) 
25 solution of 679 mg of [1,2,3]-trichloro-4-nitrobenzene, and the reaction liquid was stirred at 100°C for 2 hours. The 
reaction liquid was diluted with ethyl acetate, washed with water and saturated saline, and dried with anhydrous mag- 
nesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through 
silica gel column chromatography (developing solvent: hexane/ethyl acetate = 1/1 to ethyl acetate) to obtain the entitled 
compound as a pale yellow oily substance. 

30 

(Step 2) Production of 3-chloro-2,4-bis(pyridin-3-yloxy)aniline: 

[0662] 963 mg of ammonium chloride and 503 mg of iron powder were added to a suspension of 1.2 g of 3-chloro- 
2,4-bis(pyridin-3-yloxy)-nitrobenzene in 15 ml of methanol and 7.5 ml of water, and the reaction liquid was heated under 
35 reflux for 3 hours. The reaction liquid was filtered, and the solvent was evaporated away under reduced pressure. The 
residue was diluted with ethyl acetate, washed with water, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated away under reduced pressure, and the resulting residue was purified with silica gel column chromatog- 
raphy (developing solvent: hexane/ethyl acetate = 1/1 to ethyl acetate) to obtain the entitled compound as a pale yellow 
oily substance. 

40 

(Step 3) Production of 3-chloro-2,4-bis(pyridin-3-yloxy)-6-nitroaniline: 

[0663] 315 mg of potassium nitrate was added to a trifluoroacetic acid (20 ml) solution of 891 mg of 3-chloro-2,4-bis 
(pyridin-3-yloxy)aniline, and the reaction liquid was stirred overnight at room temperature, and then the solvent was 
45 evaporated away under reduced pressure. The residue was diluted with ethyl acetate, washed with aqueous saturated 
sodium bicarbonate and saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evap- 
orated away under reduced pressure, and the resulting residue was purified with silica gel column chromatography 
(developing solvent: hexane/ethyl acetate = 1/1 to ethyl acetate) to obtain the entitled compound as an orange solid. 

50 (Step 4) Production of 4-chloro-3,5-bis(pyridin-3-yloxy)-benzene-1 ,2-diamine: 

[0664] 128 mg of ammonium chloride and 67 mg of iron powder were added to a suspension of 143 mg of 3-chloro- 
2,4-bis(pyridin-3-yloxy)-6-nitroaniline in 8 ml of methanol and 4 ml of water, and the reaction liquid was heated under 
reflux for 2 hours. The reaction liquid was filtered, and the solvent was evaporated away under reduced pressure. The 
55 residue was diluted with ethyl acetate, washed with water, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated away to obtain the entitled compound as a pale brown solid. 
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(Step 5) Production of 5^hloro-2-pyridin-2-yl^,6-bis(pyridin-3-yloxy)-1H-benzimjda2ole: 

[0665] In the same manner as in Example 68 but using 4-chloro-3,5-bis(pyridin-3-y!oxy)-ben2ene-1 l 2-diamine and 
picolinic acid, the entitled compound was obtained as a pale yellow solid. 
5 iHNMR(DMSO<J6)8: 7.18-7.62(6^ 
ESI-MS(m/e):416,418[M+H] 

Example 118: 

10 5-Methyl-2-pyridin-2-yl-4,6-bis-(pyridin-3-yloxy)-1H-benzimidazole 

[0666] The entitled compound was obtained as a pale yellow solid in the same method as in Example 117 or in 
accordance with the method or by combining it with an ordinary method but using 2,4-difluoro-3-methylnitrobenzene 
produced according to the method described in Chemical and Pharmaceutical Bulletin, 1982, Vol. 30, No. 10, pp. 
15 3530-3543. 

iHNMR(DMSO-d6)5: 2.03 and 2.10 (total 3H, each s),7.01-7.50(6H,m), 7.88 and 7.87 (total 1H, each dt,J=7.7,1.6Hz), 

8.06-8.41 (5H,m), 8.63-8.70(1 H,m) 

ESI-MS(m/e):396[M+H] 

20 Example 119: 

5-Fluoro-2-pyridin-2-yl-4,6-bis-(pyridin-3-yloxy)-1H-benzimidazole 

[0667] The entitled compound was obtained as a pale yellow solid in the same method as in Example 117 or in 
25 accordance with the method or by combining it with an ordinary method but using [1 ,2,3]-trifluoro-4-nitrobenzene. 
1 HNMR(DMSO-d6)5: 7.21-7.63(6H,m), 7.90-8.01 (1H,m), 8.12-8.39(3H,m), 8.43-8.50(2H,m), 8.63-8.73(1 H,m) 
ESI-MS(m/e):400[M+H] 

Example 120: 

30 

4-(2-Cyano-phenoxy)-6-(4-N,N-dimethylcarbamoyl-phenylsulfonyl)-2-pyridin-2-yl-1H-benzimidazole (Step 1 ) Produc- 
tion of 5-(4-carboxy-phenylsulfanyl)-3-(2-cyanophenoxy)-2-nitro-phenylamine: 

[0668] 31 mg of 4-mercaptobenzoic acid and 55 mg of potassium carbonate were added to a dimethylformamide (2 
ml) solution of 47 mg of 3-(2-cyanophenoxy)-5-fluoro-2-nitro-phenylamine obtained in Example 78, and the reaction 
liquid was stirred at 60°C for 2 hours. The reaction liquid was concentrated, and 1 ml of trifiuoroacetic acid was added 
to the residue, and the solvent was evaporated away under reduced pressure. The resulting residue was purified through 
partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain 
the entitled compound as an orange solid. 

(Step 2) Production of 3-(2-cyanophenoxy)-5-(4-N,N-dimethylcarbamoyl-phenylsulfanyl)-2-nitrophenylamine: 

[0669] 0.059 ml of dimethylamine (2.0 M tetrahydrofuran solution), 28 mg of 1-ethyl-3-(3'-dimethylaminopropyl)-car- 
bodiimide hydrochloride and 20 mg of N-hydroxybenzotriazole hydrate were added to a dichloromethane (2 ml) solution 
of 40 mg of 5-(4-carboxy-phenylsulfanyl)-3-(2-cyanophenoxy)-2-nitro-phenylamine, and the reaction liquid was stirred 
at room temperature for 1.5 hours. The reaction liquid was diluted with chloroform, washed with aqueous saturated 
sodium bicarbonate and saturated saline in order, and then dried with anhydrous sodium sulfate. The solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through partitioning thin-layer chro- 
matography (Kieselgel™ 6OF254, Art 5744 (by Merck), chloroform/methanol = 15/1 ) to obtain the entitled compound as 
a yellow powder. 

(Step 3) Production of 3-(2-cyanophenoxy)-5-(4-N,N-dimethylcarbamoyl-phenylsulfanyl)-benzene-1 ,2-diamine: 

[0670] 19 mg of electrolytic powder and 0.2 ml of aqueous saturated ammonium chloride solution were added to an 
55 isopropyl alcohol (2 ml) solution of 32 mg of 3-(2-cyanophenoxy)-5-(4-N,N-dimethylcarbamoyl-phenylsulfanyl)-2-nitro- 
phenylamine, and the reaction liquid was heated under reflux for 2 hours. The catalyst was removed through filtration, 
and the solvent was evaporated away under reduced pressure, and the resulting residue was purified through partitioning 
thin-layer chromatography (Kieselgel™60F 25 4, Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain the entitled 



EP1 702 919 A1 



compound as a white solid. 

(Step 4) Production of 3-(2^:yanophenoxy)-5-(4-N l NKiimethylcart)amoyl-phenylsulfonyl)-ber^ene-1 I 2<liami 

5 [0671] 38 mg of metachloroperbenzoic acid was added to a dichloromethane (2 ml) solution of 25 mg of 3-(2-cyano- 
phenoxy)-5-(4-N l N-dimethylaminocarbamoyl-phenylsulfanyl)-benzene-1,2-diamine, and the reaction liquid was stirred 
at room temperature for 15 minutes. The reaction liquid was diluted with chloroform, washed with aqueous saturated 
sodium bicarbonate and saturated saline, and dried with anhydrous sodium sulfate. The solvent was evaporated away 
under reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography 

io (Kieselgel™ 6OF254, Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain the entitled compound as a yellow 
powder. 

(Step 5) Production of 4-(2-cyano-phenoxy)-6-(4-N,N-dimethylaminocarbonyl-phenylsulfonyl)-2-(pyridin-2-yl)-1 H-benz- 
imidazole: 

15 

[0672] The entitled compound was obtained as a brown solid in the same method as in Example 67 (step 4) or in 
accordance with the method or by combining it with an ordinary method but using 3-(2-cyanophenoxy)-5-(4-N,N-dimeth- 
ylaminocarbamoyl-phenylsulfonyl)-benzene-1,2-diamine. 

1 HNMR(CDCI 3 )5: 2.91 and 2.92 (total 3H, each s), 3.10(3H,s), 6.99(1H,m), 7.23-7.30(1 H,m), 7.39-7.46(2H,m), 7.50-7.58 
20 (3H,m), 7.68-7.78(1 H,m), 7.75 and 8.33 (total 1H, each s), 7.85 and 7.92 (total 1H, each t,J=8.4Hz), 7.95-8.20(2H,m), 
8.39 and 8.42 (total 1H, each d,J=8.4Hz), 8.63-8.67(1 H,m) 
ESI-MS(m/e):524[M+H] 

Example 121: 

25 

1-(2-(6-(4-Oxazol-5-yl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 
(Step 1) Production of ethyl 3-bromo-4-methoxymethoxybenzoate: 

30 [0673] 5.5 g of sodium hydride was added to a tetrahydrofuran (300 ml) solution of 20.5 g of ethyl 3-bromo-4-hydroxy- 
benzoate produced according to the method described in Monatsh. Chem.; 22; 1901 ; 437, with cooling with ice, and the 
reaction liquid was stirred for 30 minutes, and then, at the same temperature, 10 ml of chloromethyl methyl ether was 
added to the reaction liquid, and the reaction liquid was stirred overnight at room temperature. The reaction liquid was 
diluted with ethyl acetate, and washed with water, and the aqueous layer was extracted with ethyl acetate, and dried 

35 with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting solid 
was suspended in hexane and then taken out through filtration to obtain the entitled compound as a white solid. 

(Step 2) Production of t-butyl 2-(5-ethoxycarbonyl-2-methoxymethoxy-phenyl)-pyrrole-1-carboxylate: 

40 [0674] 21 g of 1-(t-butoxycarbonyl)pyrrole-2-boronic acid, 4.2 g of tetrakistriphenylphosphine palladium and 153 ml 
of aqueous sodium carbonate solution (2 M) were added in order to a dimethoxyethane (350 ml) solution of 21 g of ethyl 
3-bromo-4-methoxymethoxybenzoate, and the reaction liquid was heated overnight under reflux in a nitrogen atmos- 
phere. After cooled, the reaction liquid was diluted with water, extracted with chloroform, and dried with anhydrous 
magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified 

45 through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 12/1 to 10/1 ) to obtain the entitled 
compound as a white solid. 

(Step 3) Production of t-butyl 2-(5-ethoxycarbonyl-2-methoxymethoxy-phenyl)-pyrrolidine-1-carboxylate: 

50 [0675] 8.2 g of 5 % platinum-carbon catalyst was added to an ethanol (400 ml) solution of 28.4 g of t-butyl 2-(5- 
ethoxycarbonyl-2-methoxymethoxy-phenyl)-pyrrole-1-carboxy!ate, and the reaction liquid was stirred for 3 days in a 
hydrogen atmosphere. The catalyst was removed through filtration through Celite, and the solvent was evaporated away 
under reduced pressure, and the resulting residue was purified through silica gel column chromatography (developing 
solvent: hexane/ethyl acetate = 1/6.5 to 1/6) to obtain the entitled compound as a colorless oily substance. 

55 

(Step 4) Production of ethyl 3-(1-acetyl-pyrrolidin-2-yl)-4-hydroxybenzoate: 

[0676] 13 g of p-toluenesulfonic acid monohydrate was added to a solution of 26 g of t-butyl 2-(5-ethoxycarbonyl-2- 
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methoxymethoxy-phenyl)-pyrrolidine-1-carboxylate in a mixture of 250 ml of ethanol and 50 ml of water, and the reaction 
liquid was heated under reflux for 2 days. After cooled, the reaction liquid was diluted with water, neutralized with aqueous 
sodium bicarbonate, extracted with a mixed solvent of chloroform/methanol (1 0/1 ), and dried with anhydrous magnesium 
sulfate. The solvent was evaporated away under reduced pressure to obtain a crude product. 13 ml of acetic anhydride 

5 was added to a pyridine (200 ml) solution of the resulting crude product, and stirred. After 1 hour, 6 ml of acetic anhydride 
was added to it. Further after 1 hour, 150 ml of pyridine was added to it, and further after 40 minutes, 5 ml of triethylamine 
was added thereto. Further after 30 minutes, 3 ml of acetic anhydride was added to it, and the reaction liquid was stirred 
for 30 minutes. The reaction liquid was diluted with ethyl acetate, and washed with aqueous saturated sodium bicarbonate, 
and the aqueous layer was extracted with ethyl acetate. The combined organic layers were dried with anhydrous mag- 

10 nesium sulfate, and the solvent was evaporated away under reduced pressure to obtain a crude product. 1 0 g of potassium 
carbonate was added to a methanol (200 ml) solution of the resulting crude product, and the reaction liquid was stirred 
for 4 hours at room temperature. The reaction liquid was distilled under reduced pressure, and the resulting residue was 
diluted with aqueous saturated ammonium chloride solution, and extracted with ethyl acetate. This was dried with 
anhydrous magnesium sulfate, then the solvent was evaporated away under reduced pressure, and the resulting solid 

15 was taken out through filtration with ethyl acetate to obtain the entitled compound as a white solid. 

(Step 5) Production of ethyl 3-(1-acetyl-pyrrolidin-2-ylH-benzyloxybenzoate: 

[0677] 1 5 g of potassium carbonate and 6.4 ml of benzyl bromide were added to a dimethylformamide (100 ml) solution 
20 of 12.4 g of ethyl 3-(1-acetyl-pyrrolidin-2-yl)-4-hydroxybenzoate, and the reaction liquid was stirred at 50°C for 1 hour. 
The reaction liquid was cooled, diluted with aqueous saturated ammonium chloride solution, and extracted with ethyl 
acetate. The organic layer was washed with water, and dried with anhydrous magnesium sulfate. The solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: hexane/ethyl acetate = 10/1 to 1/2 to 1/3) to obtain the entitled compound as a yellow oily 
25 substance. 

(Step 6) Production of 3-(1-acetyl-pyrrolidin-2-yl)-4-benzyloxybenzoic acid: 

[0678] 23 ml of aqueous 4 N sodium hydroxide solution was added to an ethanol (200 ml) solution of 18.7 g of ethyl 
30 3-(1-acetyl-pyrrolidin-2-yl)-4-benzyloxybenzoate, and the reaction liquid was stirred overnight at room temperature. 15 
ml of aqueous 4 N sodium hydroxide solution was added to the reaction liquid, and the reaction liquid was stirred for 7 
hours. The reaction solvent was evaporated away under reduced pressure, and the resulting residue was diluted with 
water, and washed with ether. The aqueous layer was acidified with 6 N hydrochloric acid added thereto, then extracted 
with chloroform, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure 
35 to obtain the entitled compound as a white solid. 

(Step 7) Production of t-butyl (3-(1-acetyl-pyrrolidin-2-yl)-4-benzyloxy-phenyl)-carbamate: 

[0679] 3.0 ml of diisopropylethylamine and 3.8 ml of diphenylphosphoryl azide were added in order to a solution of 5 
^0 g of 3-(1-acetyl-pyrrolidin-2-yl)-4-benzyloxybenzoic acid in a mixture of 15 ml of toluene and 1 5 ml of 2-methyl-2-propanol, 
and the reaction liquid was heated overnight under reflux. After cooled, saturated saline and aqueous saturated sodium 
bicarbonate were added to the reaction liquid, and this was extracted with ethyl acetate, and dried with anhydrous 
magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified 
through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 1/0 to 1/1 to 0/1) to obtain the 
45 entitled compound as a colorless amorphous substance. 

(Step 8) Production of 1-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrrolidin-1-yl-ethanone: 

[0680] 1.1 g of potassium nitrate was added to a trifluoroacetic acid (50 ml) solution of 4.1 g of t-butyl (3-(1-acetyl- 
50 pyrrolidin-2-yl)-4-benzyloxy-phenyl)-carbamate, and the reaction liquid was stirred overnight at room temperature. The 
reaction solvent was evaporated away under reduced pressure, and water with ice was added to the resulting residue. 
Then, this was neutralized with aqueous ammonia, and diluted with ethyl acetate. The deposit was taken out through 
filtration to obtain a crude product as a brown solid. The filtrate was diluted with aqueous saturated sodium chloride 
solution, extracted with ethyl acetate and dried with anhydrous magnesium sulfate. The solvent was evaporated away 
55 under reduced pressure, the resulting residue was purified through silica gel column chromatography (developing solvent: 
ethyl acetate), and the resulting solid was suspended in ethyl acetate and taken out through filtration to obtain a crude 
product as a brown solid. 1 .5 ml of hydrazine monohydrate and 1 g of developed Raney-nickel catalyst were added in 
order to an ethanol (100 ml) solution of 2.8 g of the resulting crude product, and the reaction liquid was stirred at room 
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temperature for 3 hours. The catalyst was removed through filtration through Celite, and the solvent was evaporated 
away under reduced pressure. The resulting residue was diluted with aqueous saturated sodium bicarbonate, extracted 
with ethyl acetate, and dried with anhydrous magnesium sulfate. Th solvent was evaporated away under reduced 
pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: chloro- 
5 form/methanol = 100/0 to 99/1 to 98/2 to 97/3 to 96/4 to 93/7) to obtain the entitled compound as a green amorphous 
substance. 

(Step 9) Production of 1-(2-(6-benzyloxy-2-pyridin-2-yl-3-(2-trimethylsilanyl^ 
rolidin-1 -yl)-ethanone: 

10 

[0681] 3 ml of a toluene solution of 460 mg of pyridine-2-carboxaldehyde was added to a toluene (43 ml) solution of 
1.39 g of 1-(2-(4 ( 5-diamino-2-ben2yloxy-phenyl)-pyrrolidin-1-yl-ethanone, and the reaction liquid was stirred at room 
temperature. After 2 hours, 46 mg of pyridine-2-carboxaldehyde was added to it, and the reaction liquid was stirred at 
90°C for 2 hours. Further, 46 mg of pyridin-2-carboxaldehyde was added to it, and the reaction liquid was stirred at 90°C 

15 for 10 hours. After cooled, the precipitated solid was taken out through filtration to obtain a crude product as a brown 
solid. 144 mg of sodium hydride and 667 mg of 2-(chloromethoxy)ethyltrimethylsilane were added to a tetrahydrofuran 
(20 ml) solution of 1 .1 g of the resulting crude product, and the reaction liquid was stirred at room temperature for 2.5 
hours. Aqueous saturated sodium bicarbonate was added to the reaction liquid, and this was extracted with ethyl acetate 
and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the 

20 resulting residue was purified through silica gel column chromatography (developing solvent: ethyl acetate) to obtain 
the entitled compound as a brown amorphous substance. 

(Step 10) Production of 1-(2-(6-hydroxy-2-pyridin-2-yl-3-(24rime% 
lidin-1-yl)-ethanone: 

25 

[0682] 713 mg of ammonium formate and 119 mg of 20 % palladium hydroxide-carbon catalyst were added to an 
ethanol (20 ml) solution of 1.18 g of 1-(2-(6-benzyloxy-2-pyridin-2-yl-3-(2-trimethylsilanyl-ethoxymethyl)-3H-benzimida- 
zol-5-yl)-pyrrolidin-1-yl)-ethanone, and the reaction liquid was heated under reflux for 5 hours. 157 mg of ammonium 
formate and 56 mg of 20 % palladium hydroxide-carbon catalyst were added to the reaction liquid, and the reaction 
30 liquid was further heated under reflux for 1 hour. After cooled, the catalyst was removed through filtration through Celite, 
and the solvent was evaporated away under reduced pressure. The resulting residue was diluted with 1 N hydrochloric 
acid, extracted with ethyl acetate, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under 
reduced pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: 
chloroform/methanol = 100/0 to 99/1 to 98/2) to obtain the entitled compound as a brown amorphous substance. 

35 

(Step 11) Production of 1-(2-(6-(4-oxazol-5-yl-phenoxy)-2-pyridin-2-yl-3-(2-trimethylsilanyl-ethoxymethyl)-3H-benzi 
dazol-5-yl)-pyrrolidin-1-yl)-ethanone: 

[0683] 30 mg of 5-(4-bromo-phenyl)-oxazole, 56 mg of cesium carbonate and 1 5 mg of copper(ll) oxide were added 
40 to a pyridine (1 ml) solution of 29 mg of 1-(2-(6-hydroxy-2-pyridin-2-yl-3-(2-trimethylsilanyl-ethoxymethyl)-3H-benzimi- 
dazol-5-yl)pyrrolidin-1-yl)-ethanone, and the reaction liquid was stirred overnight in a sealed tube at 120°C. After cooled, 
aqueous saturated ammonium chloride solution and saturated saline were added in order to the reaction liquid, and this 
was extracted with ethyl acetate and dried with anhydrous magnesium sulfate. The solvent was evaporated away under 
reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography 
45 (Kieselgel™60F 25 4, Art 5744 (by Merck), chloroform/methanol = 12/1) to obtain the entitled compound as a yellow oily • 
substance. 

(Step 12) Production of 1-(2-(6-(4-oxazol-5-yl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl>-ethanone: 

50 [0684] 24 mg of 1-(2-(6-(4-oxazol-5-yl-phenoxy)-2-pyridin-2-yl-3-(2-trimethylsilanyl-ethoxymethyl)-3H-benzimidazol- 
5-yl)-pyrrolidin-1-yl)-ethanone was dissolved in 1 ml of trifluoroacetic acid, and the reaction liquid was stirred at room 
temperature for 2 hours. The solvent was evaporated away under reduced pressure, and the resulting residue was 
purified through reversed-phase middle-pressure liquid chromatography (ODS-AS-360-CC (by YMC), mobile phase: 
water-acetonitrile-0.1 % trifluoroacetic acid) to obtain the entitled compound as a yellow oily substance. 

55 1HNMR(CDCI 3 )8: 1.73-2.69(7H,m), 3.54-3.91 (2H,m), 5.21 -5.48(1 H,m), 6.91 -7.98,8.30-8.51 ,8.57-8.73(13H, each m) 
ESI-MS(m/e):466[M+H] 
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Example 122: 

3-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H^ 

5 [0685] The entitled compound was obtained as an oily substance in the same method as in Example 121 (step 11), 
(step 12) or in accordance with the method or by combining it with an ordinary method but using 1-(2-(6-hydroxy-2- 
pyridin-2-yl-3-(24rimethylsilanyl-ethoxymethyl)-3H-ben2imida2ol-5-yl)-pyrrolidin-1 -yl)-ethanone obtained in Example 
121 (step 10) and 3-cyanobromobenzene. 

1 HNMR(CDCI 3 )8: 1.80-2.42(7H,m), 3.56-3.93(2H,m), 5.14-5.45(1 H,m), 6.91-7.73(7H,m), 7.80-7.96(1 H,m), 8.30-8.43 
10 (1H,m), 8.58-8.70(1 H,m), 10.58-10.82(1 H,m) 
ESI-MS(m/e):424[M+H] 

Example 123: 

15 3-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazoi-5-yloxy)-benzamide: 

[0686] The entitled compound was obtained in the same method as in Example 43 or in accordance with the method 
or by combining it with an ordinary method but using 3-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5- 
yloxy)-benzonitrile obtained in Example 122. 
20 1HNMR(CDCI 3 )5: 1.70-2.39(7H,m), 3.39-3.89(2H,m), 5.17-6.24(3H,m), 6.97-7.92(8H,m), 8.26-8.42(1 H,m), 8.52-8.67 
(1H,m), 10.42-10.72(1 H,m) 
ESI-MS(m/e):442[M+H] 

Example 124: 

25 

5-(6-(1-AceWI-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-pyridine-2-carbonitrile: 

[0687] The entitled compound was obtained in the same method as in Example 122 or in accordance with the method 
or by combining it with an ordinary method but using 5-bromo-pyridine-2-carbonitrile. 
30 iHNMR(CDCI 3 )8:1.50-2.42(7H,m),3.56-3.88(2H,m), 5.09-5.40(1 H t m), 6.89-7.92(6H,m), 8.26-8.70(3H,m), 10.63-11.05 
(1H,m) 

ESI-MS(m/e):425 [M+H] 
Example 125: 

35 

5-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-pyridine-2-carboxylic acid amide: 

[0688] The entitled compound was obtained as an oily substance in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H- 
^0 benzimidazol-5-yloxy)-pyridine-2-carbonitri!e obtained in Example 124. 

1 HNMR(CDCI 3 )5: 0.60-2.42(7H,m), 3.42-3.90(2H,m), 4.99-5.80(2H,m), 6.74-8.67(1 0H,m), 10.42-10.10.85(1 H,m) 
ESI-MS(m/e):443 [M+H] 

Examples 126-1, 126-2: 

45 

1-(2-(6-(5-Bromo-pyridin-2-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 1-(2-(6-(6-Meth- 
anesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

[0689] The entitled compounds were obtained in the same method as in Example 122 or in accordance with the 
50 method or by combining it with an ordinary method but using 5-bromo-2-methanesulfonylpyridine. 

1-(2-(6-(5-Bromo-pyridin-2-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

[0690] 1 HNMR(CDCI 3 )8:1.50-2.40(7H l m),3.50-3.87(2H,m), 5.03-5.14,5.31-5.42(1 H, each m), 6.71-7.88,10.48-11. 15 
55 (7H, each m), 8.08-8.40(2H,m), 8.50-8.69(1 H,m) 
ESI-MS(m/e):478,480[M+H] 
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1-(2-(6-(6-Methanesulfonyt-pyrirt^^ 



[0691] 1 HNMR(CDCI 3 )5: 1.57-2.59(7H,m), 3.08-3.27(3H,m), 3.57-3.89(2H,m), 5.14-5.40(1H,m), 6.94-7.64(4H.m), 
7.82-8.1 5(2H,m), 8.33-8.75(3H,m) 
5 ESI-MS(m/e):478[M+H] 

Example 127: 

1-(2-(2-Pyridln-2-yl-6-(quinolin-6-yloxy)-3H-benzimidazol-5-yl)-pyrrolidin- 

[0692] The entitled compound was obtained as an oily substance in the same method as in Example 122 or in ac- 
cordance with the method or by combining it with an ordinary method but using 6-bromoquinoline. 
1 HNMR(CDCI 3 )5: 1.67-2.69(7H,m), 3.40-4.04(2H,m), 5.25-5.63(1 H,m), 6.80-9.13(12H,m), 10.22-11. 44(1 H.br) 
ESI-MS(m/e):450[M+H] 

15 

Example 128: 

4-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-2-methyl-benzonitrile 

20 [0693] The entitled compound was obtained as an oily substance in the same method as in Example 122 or in ac- 
cordance with the method or by combining it with an ordinary method but using 4-bromo-2-methyl-benzonitrile. 
1HNMR(CDCI 3 )5: 1. 48-2.54(1 0H,m), 3.20-3.89(2H,m), 5.06-5.41 (1H,m), 6.80-8.87(1 0H,m) 
ESI-MS(nVe):438[M+H] 

25 Example 129: 

1-(2-(2-Pyridin-2-yl-6-(4-trifluoromethoxy-phe 

[0694] The entitled compound was obtained as an oily substance in the same method as in Example 122 or in ac- 
30 cordance with the method or by combining it with an ordinary method but using 1-bromo-4-trifluoromethoxy-benzene. 
1 HNMR(CDCI 3 )5: 1 .43-2.69(7H,m), 3.32-3.91 (2H,m), 5.20-5.59(1 H,m), 6.23-8.97(1 1H,m) 
ESI-MS(m/e):483[M+H] 

Example 130: 

35 

1-(2-(2-Pyridin-2-yl-6-(quinolin-3-yloxy)-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

[0695] The entitled compound was obtained as a yellow oily substance in the same method as in Example 122 or in 
accordance with the method or by combining it with an ordinary method but using 3-bromo-quinoline. 
40 1HNMR(CDCI 3 )8: 1.00-2.47(7H,m), 3.37-4.00(2H,m), 5.26-5.54(1 H.m), 6.98-9.10(12H,m), 10.44-10.73(1 H,m) 
ESI-MS(m/e):450[M+H] 

Example 131: 

45 1-(2-(6-(4-acetyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

[0696] The entitled compound was obtained in the same method as in Example 1 22 or in accordance with the method 
or by combining it with an ordinary method but using 1-(4-iodo-phenyl)-ethanone. 

1 HNMR(CDCI 3 )5: 1,47-2.60(10H,m), 3.52-3.88(2H,m), 5.12-5.41 (1H t m), 6.97-7.74(6H,m), 7.80-8.02(3H,m), 8.30-8.44 
50 (1H,m), 8.57-8.70(1 H,m) 
ESI-MS(m/e):441 [M+H] 

Example 132: 

55 1-(2-(6-(Biphenyl-4-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)pyrrolidin-1-yl)-ethanone 

[0697] The entitled compound was obtained as a yellow oily substance in the same method as in Example 122 or in 
accordance with the method or by combining it with an ordinary method but using 4-bromo-biphenyl. 
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1HNMR(CDCI 3 )5: 1.13-2.47(7H,m), 3.40-3.91 (2H,m) J 5.20-5.60(1 H,m), 6.72-7.89(1 3H,m), 8.25-8.42(1 H,m), 8.42-8.67 

(1H,m), 10.29-10.60(1 H,m) 

ESI-MS(m/e):475[M+H] 

5 Example 133: 

4-(6-(1-Acetyl-pyrolidin-2-yl)-2-pyrto^ 

* 

[0698] The entitled compound was obtained as an oily substance in the same method as in Example 122 or in ac- 
10 cordance with the method or by combining it with an ordinary method but using 4-iodo-N.N-dimethyl-benzenesulfonamide. 
1 HNMR(CDCI 3 )8: 1. 50-3.00(1 3H,m), 3.40-3.92(2H,m) 1 5.14-5.50(1H,m), 6.40-8.80(1 1H,m) 
ESI-MS(m/e):506[M+H] 

Example 134: 

15 

1-(2-(6-Biphenyl-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)pyrrolidin-1-yl)-ethanone 

[0699] The entitled compound was obtained in the same method as in Example 122 or in accordance with the method 
or by combining it with an ordinary method but using 3-bromo-biphenyl. 
20 1HNMR(CDCI 3 )8: 0.80-2.50(7H,m), 3.40-3.91 (2H,m), 5.20-5.60(1 H,m), 6.80-7.95(1 31-1,01), 8.25-8.45(1 H,m), 8.50-8.70 
(1H,m) 

ESI-MS(m/e):475[M+H] 
Example 135: 

25 

1-(2-(6-(4-Propane-2-sulfonyl)-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

[0700] The entitled compound was obtained in the same method as in Example 122 or in accordance with the method 
or by combining it with an ordinary method but using 1-iodo-4-(propane-2-sulfonyl)-benzene. 
30 1HNMR(CDCI 3 )5: 1.1 0-2.50(1 3H,m), 3.05-3.30(1 H,m), 3.50-3.95(2H,m), 5.05-5.50(1 H.m), 7.00-7.95(8H,m), 8.30-8.50 
(1H,m), 8.58-8.75(1 H,m), 10.60-10.95(1 H.m) 
ESI-MS(m/e): 505 [M+H] 

Example 136: 

35 

4-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazoi-5-yloxy)-2-trif1uoromethyl-benzon 

[0701] The entitled compound was obtained in the same method as in Example 122 or in accordance with the method 
or by combining it with an ordinary method but using 4-bromo-2-trifluoromethylbenzonitrile. 
40 1HNMR(CDCI 3 )8: 1.10-2.45(7H,m), 3.50-3.95(2H,m), 5.00-5.45(1 H,m), 6.60-7.95(7H,m), 8.30-8.45(1 H,m), 8.55-8.75 
(1H,m), 10.80-11. 60(1 H,m) 
ESI-MS(m/e):492[M+H] 

Examples 137-1, 137-2: 

45 

4-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-2-trifluoromethyl-benzamide monotrifluoroace- 
tate 

* 

4-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-N-ethyl-2-trifluoromethylbenz monotrif- 
so luoroacetate 

[0702] The entitled compounds were obtained in the same method as in Example 43 and Example 121 (step 12) or 
in accordance with the method or by combining it with an ordinary method but using 4-(6-(1-acetyl-pyrrolidin-2-yl)-2- 
pyridin-2-yl-1H-benzimidazol-5-yloxy)-2-trifluoromethyl-benzonitrite obtained in Example 136. 

55 
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4-(6-(1-Acetyl-pyTOlidin-2-yl)-2-pyri^ monotrifluoroace- 
tate 



[0703] 1 HNMR(CD 3 OD)5: 1.05-2.80(7H,m), 3.50-4. 20(2H l m), 5.30-5.45(1 H,m), 7.30-7.80(6H.m), 8.05-8.20(1 H,m), 
5 8.20-8.38(1 H,m), 8.80-8.90(1 H,m) 
ESI-MS(m/e):510[M+H] 

4-(6-(1-Aretyl-pyrrolidin-2-yl)-2-pyridin-2-yH^ monotrif- 
luoroacetate 

1 HNMR(CD 3 OD)6: 1.05-2.80(1 OH.rn), 3.60-4.05(2H,m), 4.80-5.00(2H,m), 5.30-5.45(1 H,m), 7.30-7.80(5H,m), 8.05-8.20 
10 (1H ( m), 8.20-8.38(1 H,m), 8.80-8.90(1 H,m), 9.1 0-9.30(1 H,m) 
ESI-MS(m/e):538[M+H] 

Example 138: 

15 1-(2-(6-(4-(2-Dimethylamino-ethoxy)^ 

[0704] The entitled compound was obtained in the same method as in Example 1 22 or in accordance with the method 
or by combining it with an ordinary method but using (2-(4-iodo-phenoxy)-ethyl)-dimethylamine. 
1HNMR(CDCI 3 )8: 1.05-2.90(13H,m), 3.00-4.45(6H,m), 5.20-5.45(1 H,m), 6.80-8.00(8H,m), 8.25-8.40(1 H,m), 8.50-8.80 
20 (lH,m) 

ESI-MS(m/e):486[M+H] 

Example 139: 

25 1-(2-(6-(4-Hydroxymethyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-vl)-pyrrolidin-1-yl)-ethanone 

[0705] The entitled compound was obtained as a white solid in the same method as in Example 122 or in accordance 
with the method or by combining it with an ordinary method but using 4-bromo-benzyl alcohol. 

1 HNMR(CDCI 3 )5: 1.68-2.40(7H,m), 3.53-3.88(2H,m), 4.62-4.72(2H,m), 5.22-5.56(1 H,m), 6.82-7.62(7H,m), 7.80-7.89 
30 (1 H,m), 8.32-8.40(1 H,m), 8.55-8.64(1 H,m) 
ESI-MS(m/e):429[M+H] 

Example 140: 

35 4-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-N,N-dimethyl-benzamide 

[0706] The entitled compound was obtained as a white solid in the same method as in Example 122 or in accordance 
with the method or by combining it with an ordinary method but using 4-bromobenzoic acid dimethylamide. 
1 HNMR(CDCI 3 )5: 1.81-2.40(7H,m), 2.98-3.1 7(6H,m), 3.56-3.87(2H,m), 5.20-5.53(1 H,m), 6.93-7.65(7H,m), 7.81-7.89 
40 (1H,m), 8.33-8.41 (1H,m), 8.60-8.67(1 H,m) 
ESI-MS(m/e):470[M+H] 

Example 141: 

45 4-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-N-methyl-benzamide 

[0707] The entitled compound was obtained as a white solid in the same method as in Example 122 or in accordance 
with the method or by combining it with an ordinary method but using 4-bromo-N-methylbenzamide. 
1HNMR(CDCI 3 )5: 1 .80-2.39(4H,m), 1 .84 and 2.16 (total 1 3H, each s), 2.98-3.02(3H,m), 3.58-3.74(1 H,m), 3.78-3.87(1 H, 
50 m), 5.16-5.43(1 H,m), 6.74-7.89(8H,m), 8.36-8.39(1 H,m), 8.63-8.66(1 H,m) 
ESI-MS(m/e):456[M+H] 

Example 142: 

55 1-(2-(2-pyridin-2-yl-6-(4-(pyrrolidin-1-ca^ 



[0708] The entitled compound was obtained as a white solid in the same method as in Example 1 22 or in accordance 
with the method or by combining it with an ordinary method but using (4-bromo-phenyl)-pyrrolidin-1-yl-ethanone. 
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1 HNMR(CDCI 3 )5: 1.80-2.40(8H,m), 1.87 and 2.21 (total 13H, eachs), 3.43-3.52(2H f m), 3.60-3.71(3H,m), 3.81-3.90(1H, 
m), 5.21 -5.50(1 H,m), 6.84-7.02(2H,m), 7.25-7.58(5H,m), 7.83-7.93(1 H,m), 8.36-8.45(1 H,m), 8.62-8.67(1 H t m) 
ESI-MS(m/e):496[M+H] 

5 Example 143: 

1-(2-(6-(4-(momholine-4-rarbonyl)-phenoxy)-2-pyridm^ 

[0709] The entitled compound was obtained as a white solid in the same method as in Example 122 or in accordance 
10 with the method or by combining it with an ordinary method but using (4-bromo-phenyl)-moipholin-4-yl-methanone. 
1 HNMR(CDCI 3 )8: 1.78-2.62(7H,m), 3.40-3.90(10H,m), 5.23-5.50(1 H,m),6.82-7.54(7H,m), 7.86-7.94(1 H,m), 8.38-8.46 
(1H,m), 8.64-8.69(1 H,m) 
ESI-MS(m/e):512[M+H] 

15 Example 144: 

4-(6-(1 -Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1 H-benzimidazol-5-yloxy)benzoic acid monotrifluoroacetate 

[0710] The entitled compound was obtained as a white solid in the same method as in Example 122 or in accordance 
20 with the method or by combining it with an ordinary method but using 4-bromo-benzoic acid. 

1 HNMR(CDCI 3 )5: 1.86 and 2.10(total 3H, each s), 1.92-2.48(4H,m), 3.41-3.90(2H,m), 5.36-5.39(1 H,m), 7.13-7.72(5H, 

m), 8.00-8.07(3H,m), 8.22-8.26(1 H f m), 8.73-8.80(1 H,m) 

ESI-MS(m/e):443[M+H] 

25 Example 145: 

1-(2-(6-(4-(Piperidine-1-carbonyl)-phenoxy)-2^ 

[071 1] The entitled compound was obtained as a white solid in the same method as in Example 1 22 or in accordance 
30 with the method or by combining it with an ordinary method but using (4-bromo-phenyl)-piperidin-1-yl-methanone. 

1 HNMR(CDCI 3 )5: 1 .45-2.40(10H,m), 1 .88 and 2.20 (total 3H, each s), 3.30-3.90(6H,m), 5.23-5.53(1 H,m), 6.83-7.55(7H, 

m), 7.84-7.94(1 H,m), 8.37-8.46(1 H,m), 8.63-8.68(1 H,m) 

ESI-MS(m/e):510[M+H] 

35 Example 146: 

1- (2-(6-(4-(4-Aretyl-piperazine-1 -carbon 

[0712] The entitled compound was obtained as a white solid in the same method as in Example 122 or in accordance 
40 with the method or by combining it with an ordinary method but using 1-(4-(4-bromobenzoyl)-piperazin-1-yl)-ethanone. 
1 HNMR(CDCI 3 )5: 1.84-2.40(10H,m), 3.24-3.88(10H,m), 5.22-5.48(1 H f m) I 6.94-7.09(2H,m) > 7.22-7.48(5H t m), 7.84-7.93 
(1 H,m), 8.37-8.43(1 H,m), 8.63-8.66(1 H,m) 
ESI-MS(m/e):553[M+H] 

45 Example 147: 

4-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-benzonitrile 

(Step 1 ) Production of 4-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1-(2-trimethylsilanyl-ethoxymethyl)- H-benzimidazol- 
50 5-yloxy)-benzonitrile: 

[0713] 5.8 mg of sodium hydride was added to an N-methyl-pyrrolidinone (1 ml) solution of 30 mg of 1-(2-(6-hydroxy- 

2- pyridin-2-yl-3-(2-trimethylsilanyl-ett^ obtained in Example 
121 (step 10) and 20 mg of 4-fluorocyanobenzene, and the reaction liquid was stirred overnight in a sealed tube at 

55 100°C. After cooled, aqueous saturated sodium bicarbonate was added to the reaction liquid, then this was extracted 
with ethyl acetate, the organic layer was washed with water, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated away under reduced pressure, and the resulting residue was purified through partitioning thin-layer 
chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 9/1) to obtain the entitled compound 
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as a yellow oily substance. 

(Step 2) Production of 4-(6-(1-ac«tyl-pyrolidin-2-yl)-2-py 

5 [0714] The entitled compound was obtained as an oily substance in the same method as in Example 121 (step 12) 
or in accordance with the method or by combining it with an ordinary method but using 4-(6-(1-acetyl-pyrrolidin-2-yl)-2- 
pyridin-2-yl-1-(2-trimethylsilanyl-ethoxymeth^ 

1 HNMR(CDCI 3 )8: 1.52-2.42(7H,m), 3.42-3.92(2H f m), 5.02-5.40(1 H,m), 6.77-7.75(7H,m), 7.75-7.94(1 H.m), 8.20-8.46 
(1H,m), 8.50-8.69(1 H,m), 10.67-1 1.06(1 H,m) 
10 ESI-MS(m/e):424[M+H] 

Example 148: 

4-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-benzamide 

15 

[0715] The entitled compound was obtained in the same method as in Example 43 or in accordance with the method 
or by combining it with an ordinary method but using 4-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5- 
yloxy)-benzonitrile obtained in Example 147. 

1 HNMR(CDCI 3 )5: 1.05-2.40(7H,m), 3.43-3.89(2H,m), 5.10-6.32(3H,m), 6.88-7.90(8H,m), 8.27-8.42(1 H,m), 8.53-8.68 
20 (1H,m), 10.47-1 1.80(1 H,m) 
ESI-MS(m/e):442[M+H] 

Example 149: 

25 2-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-benzonitrile 

[0716] The entitled compound was obtained as an oily substance in the same method as in Example 147 or in ac- 
cordance with the method or by combining it with an ordinary method but using 2-fluoro-benzonitrile. 
1 HNMR(CDCI 3 )5: 1.50-2.49(7H,m), 3.43-3.89(2H,m), 5.10-5.34(1 H,m), 6.83-7.92(8H,m), 8.31-8.42(1 H,m), 8.53-8.68 
30 (1H,m), 10.80-11. 23(1 H,m) 
ESI-MS(m/e):424[M+H] 

Example 150: 

35 2-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-benzamide 

[071 7] The entitled compound was obtained as an oily substance in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 2-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H- 
bertzimidazol-5-y!oxy)-benzonitrile obtained in Example 149. 
40 1HNMR(CDCI 3 )5: 1.52-2.46(7H,m), 3.43-3.91 (2H.ni), 5.10-5.51 (1H,m), 5.99(1 H.brs), 6.72-7.98(8H,m), 8.26-8.43(2H, 
m), 8.59-8.70(1 H,m), 10.58-1 0.94(1 H,m) 
ESI-MS(m/e):442[M+H] 

Example 151: 

45 

1-(2-(6-(4-Nitro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

[0718] The entitled compound was obtained in the same method as in Example 147 or in accordance with the method 
or by combining it with an ordinary method but using 4-fluoro-nitrobenzene. 
50 1HNMR(CDCI 3 )5: 1.40-2.50(7H,m), 3.50-3.95(2H,m), 5.05-5.40(1 H,m), 7.00-7.80(5H,m), 7.80-7.95(1 H,m), 8.15-8.30 
(2H,m), 8.30-8.45(1 H,m), 8.60-8.70(1 H,m), 10.60-11. 00(1 H,m) 
ESI-MS(m/e):444[M+H] 

Example 152: 

55 

1-(2-(2-pyridin-2-yl-6-(4-(2H-tetrazol-5-yl)-phenoxy)-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 



[0719] The entitled compound was obtained in the same method as in Example 60 and Example 121 (step 12) or in 
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accordance with the method or by combining it with an ordinary method but using 4-(6-(1 -acetyl-pyrrolidin-2-yl)-2-pyridin- 

2-yl-1-(2-trimethylsilanyl-ethoxymethylH obtained in Example 147 (step 1). 

1 HNMR(CDCI 3 )8: 1.51-2.58(7H,m), 3.43-3.90(2H,M), 5.09-5.55(1 H,m), 6.73-7.60,7.69-8.04,8.29-8.69(10H,each m) 
ESI-MS(m/e):467[M+H] 

Example 153: 

1- (2-(6-(4-(5-Methyl-[1,2 > 4]oxadiazol-3-yl)-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)py^^^ 

[0720] The entitled compound was obtained in the same method as in Example 61, Example 64 and Example 121 
(step 1 2) or in accordance with the method or by combining it with an ordinary method but using 4-(6-(1 -acetyl-pyrrolidin- 

2- yl)-2-phenyl-1-(2-trimethylsilanyl-ethoxymethyl)-1 H-benzimidazol-5-yloxy)-benzonitrile obtained in Example 147 (step 

1)- 

1 HNMR(CDCI 3 )5: 1 .49-2.7(1 OH, m), 3.39-3.90(2H,m) i 5.1 7-5.52(1 H,m), 6.26-8.89(1 1H,m) 
ESI-MS(m/e):481 [M+H] 

Example 154: 

3- (4-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyri 

[0721] The entitled compound was obtained in the same method as in Example 61, Example 62 and Example 121 
(step 1 2) or in accordance with the method or by combining it with an ordinary method but using 4-(6-(1 -acetyl-pyrrolidin- 
2-yl)-2-pyridin-2-yl-1-(2-trimethylsiIanyl-ethoxymethyl)-1H-benzimidazol-5-yloxy)-benzonitrile obtained in Example 147 
(step 1). 

1 HNMR(CDCI 3 )5: 1.82-2.47(7H,m), 3.60-3.3.94(2H,m), 5.24-5.43(1 H,m), 7.15-8.05(8H,m), 8.23-8.31 (1H,m), 8.71-8.78 
(1H,m) 

ESI-MS(m/e):483[M+H] 
Example 155: 

5-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-1,3-dihydro-benzimidazol-2-one 

(Step 1) Production of 1-(2-(6-(3,4-dinitro-phenoxy)-2-pyridin-2-yl-3-(2-trimethylsilanyl-ethoxymethyl)-3H-benzimidazol- 
5-yl)-pyrrolidin-1-yl)-ethanone: 

[0722] The entitled compound was obtained as a red oily substance in the same method as in Example 147 (step 1) 
or in accordance with the method or by combining it with an ordinary method but using 4-fluoro-1,2-dinitro-benzene. 
1 HNMR(CD 3 OD)5: 1.80-2.57(7H,m), 3.61-4.02(2H,m), 5.27-5.60(1 H,m), 6.77-7.60(6H,m), 7.91-8.06(1 H,m), 8.17-8.33 
(1H,m), 8.72(1 H.brs) 
ESI-MS(m/e):455[M+H] 

(Step 2) Production of 1-(2-(6-(3,4-diamino-phenoxy)-2-pyridin-2-yl-3-(2-trimethylsilanylethoxymethyl)-3H-benzimida- 
zol-5-yl)-pyrrolidin-1-yl)-ethanone: 

[0723] 0.030 ml of hydrazine monohydrate and 20 mg of developed Raney nickel catalyst were added to an ethanol 
(1 ml) solution of 72 mg of 1-(2-(6-(3,4-dinitro-phenoxy)-2-pyridin-2-yl-3-(2-trimethy!silanyl-ethoxymethyl)-3H-benzimi- 
dazol-5-yl)-pyrrolidin-1-yl)-ethanone, and the reaction liquid was stirred at room temperature for 2 hours. The catalyst 
was removed through filtration through Celite, and the solvent was evaporated away under reduced pressure. The 
resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 6OF254, Art 5744 (by Merck), 
chloroform/methanol = 9/1) to obtain the entitled compound as a brown oily substance. 

(Step 3) Production of 5-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1-(2-trimethylsilanyl-ethoxymethyl)-1 H-benzimidazol- 
5-yloxy)-1 t 3-dihydro-benzimidazol-2-one: 

[0724] The entitled compound was obtained as a brown oily substance in the same method as in Example 62 or in 
accordance with the method or by combining it with an ordinary method but using 1-(2-(6-(3,4-diamino-phenoxy)-2- 
pyridin-2-yl-3-(2-trimethylsilanyl-eth^ 
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(Step 4) Production of 5-(6-(1-acetyl-pyrrolidin-2-y1)-2-pyridin-2-yi-1 H-benzimidazol-5-yloxy)-1 ,3-dihydro-benzimidazol- 
2-one: 

[0725] The entitled compound was obtained as an amorphous substance in the same method as in Example 121 
5 (step 1 2) or in accordance with the method or by combining it with an ordinary method but using 5-(6-(1 -acetyl-pyrrolidin- 
2-yl)-2-pyridin-2-yl-1-(2-trimethylsilanyl-eth^ 

1 HNMR(CDCI 3 )8: 1.80-2.57(7H,m), 3.61-4.02(2H,m), 5.27-5.60(1 H.m), 6.77-7.60(6H,m), 7.91-8.06(1 H,m), 8.17-8.33 
(1H,m), 8.72(1 H.brs) 
ESI-MS(m/e):455 [M+H] 

10 

Example 156: 

1-(2-(6-(3H-benzimidazol-5-yloxy)-2-pyridin-2-yl-3H-benzim^ 

[0726] 1 9 mg of 1 -(2-(6-(3,4<jiamino-phenoxy)-2-pyridin-2-yl-3-(2-trimethylsilanyl-ethoxymethyl)-3H-benzimid 
yl)-pyrrolidin-1-yl)-ethanone obtained in Example 155 (step 2) was dissolved in 1 ml of formic acid, and the reaction 
liquid was stirred at 100°C for 2 hours. The reaction liquid was concentrated under reduced pressure, and the resulting 
residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile 
phase: water-acetonitrile-0.1 % trifluoroacetic acid] to obtain the entitled compound. 

1 HNMR(CD 3 OD)5: 1.80-2.2.55 (7H,m), 3.60-4.00(2H,m), 5.33-5.69(1 H,m), 7.00-7.80,7.91-8.04,8.16-8.30,8.67-8.80 
(10H,eachm) 
ESI-MS(m/e):439[M+H] 

Example 157: 

25 

1-(2-(6-(2-Methyl-3H-benzimidazol-5-yioxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-e^ 

[0727] The entitled compound was obtained in the same method as in Example 1 56 or in accordance with the method 
or by combining it with an ordinary method but using acetic acid. 

30 1HNMR(CD 3 OD)5:1.69-2.63(10HM . 
ESI-MS(m/e):453 [M+H] 

Example 158: 

35 5-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-pyrimidine-2-carbonitrile 

[0728] The entitled compound was obtained as a white solid in the same method as in Example 147 or in accordance 
with the method or by combining it with an ordinary method but using 5-bromopyrimidine-2-carbonitrile. 
1 HNMR(CDCI 3 )5: 1.81-2.40(7H,m), 3.56-3.88(2H,m), 5.08-5.34(1 H,m), 6.75-7.70(3H,m), 7.81-7.90(1 H,m), 8.33-8.63 
40 (4H,m) 

ESI-MS(m/e):426[M+H] 

Example 159: 

45 5-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-pyrimidine-2-carboxamide 

[0729] The entitled compound was obtained as a white solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H- 
benzimidazol-5-yloxy)-pyrimidine-2-carbonitrile obtained in Example 158. 
50 1HNMR(CDCI 3 )5: 1.79-2.42(7H,m), 3.60-3.90(2H,m), 5.1 8-5.39(1 H,m), 6.99-7.71 (3H,m), 7.82-7.92(1 H,m), 8.34-8.42 
(1H,m), 8.55-8.65(3H,m) 
ESI-MS(m/e):444[M+H] 

Example 160: 

55 

Ethyl 4-(6-(1 -Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1 H-benzimidazol-5-yloxy)benzoate 



[0730] The entitled compound was obtained as a white solid in the same method as in Example 147 or in accordance 
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with the method or by combining it with an ordinary method but using ethyl 4-fluorobenzoate. 

1 HNMR(CDCI 3 )5: 1.24-1 .41 (3H,m), 1.70-2.38(7H,m), 3.53-3.87(2H,m), 4.32-4.41 (2H,m), 5.14-5.45(1 H.m), 6.96-7.67 

(5H,m), 7.82-7.91 (1H,m), 7.98-8.06(2H,m), 8.34-8.43(1 H,m), 8.61-8.68(1H,m) 

ESI-MS(m/e):471[M+H] 

5 

Example 161: 

1- (2-(6-Phenethyloxy-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

10 (Step 1) Production of 1-(2-(6-phenethyloxy-2-pyridin-2-yl-3-(2-tt 
5-yl }-py rroli d in- 1 -yl)-etha none : 

[0731] 0.019 ml of diisopropylamine, 27.6 mg of triphenyl phosphine and 0.01 1 ml of 2-phenyl-ethanol were added in 
orderto a tetrahydrofuran (1 ml) solution of 29.2 mg of 1-(2-(6-hydroxy-2-pyridin-2-yl-3-(2-trimethylsilanyl-ethoxymethyl)- 

15 3H-benzimidazol-5-yl)pyrrolidin-1-yl)-ethanone obtained in Example 121 (step 10), and the reaction liquid was stirred 
for 6 hours at room temperature. 0.040 ml of diisopropylamine, 53.2 mg of triphenyl phosphine and 0.023 ml of 2-phenyl- 
ethanol were added in order to the reaction liquid, and the reaction liquid was stirred overnight at room temperature. 
Aqueous saturated sodium bicarbonate was added to the reaction liquid, and this was extracted with ethyl acetate, and 
dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting 

20 residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), ethyl 
acetate) to obtain the entitled compound as a brown oily substance. 

(Step 2) Production of 1-(2-(6-phenethyloxy-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone: 

25 [0732] The entitled compound was obtained as an oily substance in the same method as in Example 121 (step 12) 
or in accordance with the method or by combining it with an ordinary method but using 1-(2-(6-phenethyloxy-2-pyridin- 

2- yl-3-(2-trimethylsilanyl-ethoxymethyl)-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone. 

1 HNMR(CDCI3)8: 1.59-2.23(7H,m), 2.87-3.10,3.50-3.86,3.96-4.35(6H,each m), 5.04-5.1 3,5.46-5.57(1 H, each m), 
6.53-7.55(8H,m), 7.77-7.89(1 H,m), 8.32-8.40(1 H,m), 8.54-8.65(1 H,m), 10.73-1 1.14(1H,m) 
30 ESI-MS(m/e):427[M+H] 

Example 162: 

1-(2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

35 

(Step 1) Production of t-butyl 2-(2-fluoro-5-nitro-phenyl)-pyrrole-l-carboxylate: 

[0733] 1.1 g of tetrakis-triphenylphosphine palladium and 4.2 g of sodium carbonate were added to a solution of 4.3 
g of 3-bromo-4-fluoro-nitrobenzene and 5.0 g of 1-(t-butoxycarbonyl)pyrrole-2-boronic acid in a mixture of 130 ml of 
40 dimethoxyethane and 22 ml of water, and the reaction liquid was heated overnight under reflux. Aqueous saturated 
sodium bicarbonate was added to the reaction liquid, and this was extracted with ethyl acetate. The organic layer was 
washed with water and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent was evaporated 
away under reduced pressure, and the resulting residue was purified through silica gel column chromatography (devel- 
oping solvent: hexane/ethyl acetate = 20/1) to obtain the entitled compound as a yellow oily substance. 

45 

(Step 2) Production of t-butyl 2-((2-(4-methanesulfonyl-phenoxy)-5-nitro-phenyl)-pyrrole-1-carboxylate: 

[0734] 3.38 g of potassium carbonate was added to a dimethylformamide (20 ml) solution of 2.5 g of t-butyl 2-(2-fIuoro- 
5-nitro-phenyl)-pyrrole-1-carboxylate and 1.55 g of 4-methanesulfonyl-phenol, and the reaction liquid was stirred at 
50 100°C for 2 hours. After cooled, water was added to the reaction liquid, and this was extracted with ethyl acetate. The 
organic layer was washed with water and saturated saline, and dried with anhydrous sodium sulfate. The solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: hexane/ethyl acetate = 2/1) to obtain the entitled compound as a pale yellow solid. 

55 (Step 3) Production of t-butyl 2-(5-amino-2-(4-methanesuifonyl-phenoxy)-phenyl)-pyrrolidine-1-carboxylate: 

[0735] 1 .0 g of 5 % platinum-carbon catalyst was added to 120 ml of an ethanol solution of 2.87 g of t-butyl 2-((2-(4- 
methanesulfonyl-phenoxy)-5-nitro-phenyl)-pyrrole-1-carboxylate, and the reaction liquid was stirred overnight in a hy- 
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drogen atmosphere. The catalyst was removed through filtration through Celite, and the solvent was evaporated away 
under reduced pressure. The resulting residue was purified through silica gel column chromatography (developing 
solvent: hexane/ethyl acetate = 1/1 to ethyl acetate) to obtain the entitled compound as a white solid. 

5 (Step 4) Production of 1 -(2-(5-amino-2-(4-methanesulfonyl-phenoxy)-phenyl)-pyrrolidin-1 -yl)-2,2,2-trifluoro-ethanone: 

[0736] 342 mg of zinc powder and 650 mg of benzyl chloroformate were added to a benzene (25 ml) solution of 1 .51 
g of t-butyl 2-(5-amino-2-(4-methanesulfonyl-phenoxy)-phenyl)-pyrrolidine-1-carboxylate, and the reaction liquid was 
stirred overnight at room temperature. The reaction liquid was filtered through Celite, and aqueous saturated sodium 

10 bicarbonate was added to the filtrate. This was extracted with ethyl acetate, and the organic layer was washed with 
water and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent was evaporated away under 
reduced pressure, and the resulting crude product was dissolved in 20 ml of 4 N hydrochloric acid/1 ,4-dioxane solution, 
and the reaction liquid was stirred at room temperature for 3 hours. The reaction liquid was distilled under reduced 
pressure, and the resulting crude product was dissolved in 30 ml of chloroform. With cooling with ice, 2 ml of pyridine 

is and 0.5 ml of trifluoroacetic acid anhydride were added to it, and the reaction liquid was stirred for 2 hours at room 
temperature. 1 N hydrochloric acid was added to the reaction liquid, and this was extracted with ethyl acetate. The 
organic layer was washed with water, aqueous saturated sodium bicarbonate and saturated saline, and dried with 
anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and 50 mg of 10 % palladium- 
carbon catalyst was added to a methanol (100 ml) solution of the resulting crude product, and the reaction liquid was 

20 stirred overnight in a hydrogen atmosphere. The catalyst was removed through filtration through Celite, and the solvent 
was evaporated away under reduced pressure. The resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: hexane/ethyl acetate = 1/1 to 1/3) to obtain the entitled compound as a white solid. 

(Step 5) Production of 1-(2-(5-amino-2-(4-methanesulfonyl-phenoxyH^ 
25 anone: 

[0737] 1 53 mg of potassium nitrate was added to a trifluoroacetic acid (2 ml) solution of 588 mg of 1-(2-(5-amino-2-(4- 
methanesulfonyl-phenoxy)-phenyl)-pyrrolidin-1-yl)-2,2,2-trifluoro-ethanone, and the reaction liquid was stirred overnight 
at room temperature. Aqueous saturated sodium bicarbonate was added to the reaction liquid to neutralize it, and this 
30 was then extracted with ethyl acetate. The organic layer was washed with saturated saline, and dried with anhydrous 
sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through 
silica gel column chromatography (developing solvent: hexane/ethyl acetate = 1/1) to obtain the entitled compound as 
a yellow solid. 

35 (Step 6) Production of 2,2,2-trifluoro-1-(2-(6-(4-methanesulfonyl-pheno 
din-1-yl)-ethanone: 

[0738] 100 mg of developed Raney nickel catalyst was added to an ethanol (10 ml) solution of 521 mg of 1-(2-(5- 
aminch2-(4-methanesulfonyl-phenoxy)-4-nitro-phenyl)-pyrrolidin-1-yl)-2,2,2-trifluoroethanone, and the reaction liquid 

40 was stirred overnight in a hydrogen atmosphere. The catalyst was removed through filtration through Celite, and the 
solvent was evaporated away under reduced pressure to obtain a crude product. 226 mg of pyridine-2-carboxaldehyde 
was added to a methanol (10 ml) solution of 448 mg of the resulting crude product, and the reaction liquid was stirred 
overnight at 50°C. Water was added to the reaction liquid, and extracted with ethyl acetate. The organic layer was 
washed with water and saturated saline, and dried with anhydrous sodium sulfate. The solvent was evaporated away 

45 under reduced pressure, and the resulting residue was purified through silica gel column chromatography (developing 
solvent: chloroform/methanol = 20/1) to obtain the entitled compound as a pale yellow solid. 

(Step 7) Production of 5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole: 

50 [0739] 500 mg of potassium carbonate was added to a solution of 375 mg of 2,2,2-trifluoro-1 -(2-(6-(4-methanesulfonyl- 
phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone in a mixture of 16 ml of methanol and 3 ml of 
water, and the reaction liquid was stirred overnight at room temperature. The reaction liquid was distilled under reduced 
pressure, diluted with aqueous saturated sodium bicarbonate added thereto, and then extracted with ethyl acetate. The 
organic layer was washed with saturated saline, and dried with anhydrous sodium sulfate. The solvent was evaporated 

55 away under reduced pressure, and the resulting residue was purified through silica gel column chromatography (devel- 
oping solvent: chloroform/methanol/aqueous ammonia = 10/1/0.1) to obtain the entitled compound as a pale yellow solid. 
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(Step 8) Production of 1-(2-(6-(4-methanesulfonyl-phenox 
anone: 

[0740] 0.003 ml of acetic anhydride was added to a methylene chloride (1 ml) solution of 1 0 mg of 5-(4-methanesulfonyl- 
5 phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimida2ole, and the reaction liquid was stirred at room temperature for 
1 hour. The reaction solvent was evaporated away under reduced pressure, and the resulting residue was purified 
through partitioning thin-layer chromatography (Kieselgel™60F 25 4, Art 5744 (by Merck), chloroform/methanol = 10/1) 
to obtain the entitled compound as a white solid. 

1 HNMR(CDCI 3 )5: 1.60-2.40(7H,m), 3.05 and 3.08 (total 3H,each s), 3.52-3.90(2H,m), 5.13-5.37(1 H,m), 7.08-7.69(5H, 
10 m), 7.83-7.97(3H,m), 8.32-8.40(1 H,m), 8.61-8.70(1 H,m) 
ESI-MS(m/e):477 [M+H] 

Example 163: 

is 1-(2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 
enantiomer B 



[0741] 230 mg of 5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H-benzimidazole obtained in Exam- 
ple 162 (step 7) was optically resolved, using an optical resolution column (CHIRALPAK AD 2 cmcp x 25 cmL (by Daicel 
20 Chemical), mobile phase: hexane/2-propanol/diethylamine = 20/80/0.1, flow rate: 10 ml/min), into an enantiomer A 
(retention time: 19.0 min) and an enantiomer B (retention time: 32.2 min) each as a yellow oily substance. 

Example 164: 

25 1-(2-(6-(4-Methanesulfonvl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone A 

[0742] 0.003 ml of acetic anhydride was added to a methylene chloride (1 ml) solution of 12 mg of 1-(2-(6-(4-meth- 
anesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone enantiomer A obtained in Example 
1 63, and the reaction liquid was stirred at room temperature for 1 hour. The reaction solvent was evaporated away under 
30 reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 
60F 254 , Art 5744 (by Merck), chloroform/methanol = 10/1 ) to obtain one chiral form of the entitled compound as a white 
solid. 

1 H-NMR(CDCI 3 )8: 1.60-2.40(7H,m), 3.05 and 3.08 (total 3H, each s), 3.52-3.90(2H,m), 5.13-5.37(1H,m), 7.08-7.69(5H, 
m), 7.83-7.97(3H,m), 8.35-8.43(1 H,m), 8.61-8.70(1 H,m) 
35 ESI-MS(m/e):477[M+H] 

Specific rotatory power: [ot] 24 D (c = 0.100, ethanol) -46.9° 

Example 165: 

4 o 1-(2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone B 

[0743] 0.01 1 ml of acetic anhydride was added to a methylene chloride (1 ml) solution of 44 mg of 1-(2-(6-(4-meth- 
anesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone enantiomer B obtained in Example 
1 63, and the reaction liquid was stirred at room temperature for 1 hour. The reaction solvent was evaporated away under 
45 reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 
60F 254 , Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain one chiral form of the entitled compound as a white 
solid. 

ESI-MS(m/e):477[M+H] 

Specific rotatory power: [<x] 24 D (c = 0.100, ethanol) +47.7° 

50 

Example 166: 

2,2 t 2-Trifluoro-1-(2-(6-(4-fluoro-phenoxy^ 

55 [0744] The entitled compound was obtained as a white solid in the same method as in Example 162 (Step 2) to (Step 
6) or in accordance with the method or by combining it with an ordinary method but using 4-fluorophenol. 
1 HNMR(CDCI 3 )8: 1. 96-2.21 (3H,m), 2.31-2.43(1 H,m), 3.77-4.08(2H,m), 5.47-5.70(1 H,m), 6.88-6.91 (1H,m), 7.00-7.08 
(4H,m), 7.26-7.50(2H,m), 7.82-7.85(1 H,m), 8.31-8.35(1 H,m), 8.57-8.61 (1H,m) 
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ESI-MS(m/e):471[M+H] 
Example 167: 

5 1-(2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5^ 

[0745] The entitled compound was obtained as a white solid in the same method as in Example 162 (Step 2) to (Step 
8) or in accordance with the method or by combining it with an ordinary method but using 4-fluorophenol. 
1HNM(CDCI 3 )5: 1 .83-2.03(6H,m), 2.32-2.41 (1 H,m), 3.58-3.86(2H,m), 5.26-5.57(1 H,m), 6.96-7.06(5H,m), 7.24-7.35(2H, 
10 m), 7.80-7.88(1 H,m), 8.30-8.37(1 H,m), 8.56-8.62(1 H,m) 
ESI-MS(m/e):417[M+H] 

Example 168: 

15 1-(2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-2-hydroxy-ethanone 

[0746] 4.5 mg of glycolic acid, 12.3 mg of N-hydroxybenzotriazole hydrate and 15.4 mg of 1-(3-dimethylaminopropyl)- 
3-ethylcarbodiimide hydrochloride were added in order to a chloroform (1 ml) solution of 20 mg of 5-(4-fluoro-phenoxy)- 
2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained in the same method as in Example 162 (Step 2) to (Step 7) 
20 but using 4-fluorophenol, and the reaction liquid was stirred overnight at room temperature. The reaction solvent was 
evaporated away, and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 
60F 254 , Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain the entitled compound. 

1 HNMR(CDCI 3 )8: 1 .88-2.1 3(3H,m), 2.20-2.43(1 H,m), 3.40-4.21 (4H,m), 5.14-5.60(1 H,m), 6.85-7.54(7H,m), 7.78-7.86 
(1H,m), 8.29-8.37(1 H,m), 8.56-8.61 (1H,m) 
25 ESI-MS(m/e):433[M+H] 

Example 169: 

1-(2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-2-methoxy-ethanone 

30 

[0747] The entitled compound was obtained as a white solid in the same method as in Example 1 68 or in accordance 
with the method or by combining it with an ordinary method but using methoxyacetic acid. 

1 HNMR(CDCI 3 )6: 1.80-2.41(4H,m), 3.26-3.46(3H,m) ( 3.52-4.16(4H,m), 5.28-5.60(1 H,m), 6.79-7.57(7H,m), 7.77-7.85 
(1H,m), 8.28-8.38(1 H,m), 8.56-8.62(1 H,m) 
35 ESI-MS(m/e):447[M+H] 

Example 170: 

1- (2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-3-phenyl-propan-1-one 
40 " " " 

[0748] The entitled compound was obtained as a white solid in the same method as in Example 1 68 or in accordance 
with the method or by combining it with an ordinary method but using 3-phenyl-propionic acid. 

1 HNMR(CDCI 3 )6: 1.82-3.03(8H,m), 3.48-3.93(2H,m), 5.13-5.99(1 H,m), 6.82-7.60(12H,m), 7.80-7.08(1 H.m), 8.09-8.39 
(1H,m), 8.56-8.66(1 H,m) 
45 ESI-MS(m/e):507[M+H] 

Example 171: 

2- (6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-(2R)-pyrrolidin-2-yl-meth 

50 

[0749] 13.8 mg of 1-t-butoxycarbonyl-D-proline, 12.3 mg of N-hydroxybenzotriazole hydrate and 15.4 mg of 1-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride were added in order to a chloroform (1 ml) solution of 20 mg 
of 5-(4-fluoro-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained in Example 168, and the reaction 
liquid was stirred overnight at room temperature. The reaction solvent was evaporated away under reduced pressure, 
55 and the resulting residue was dissolved in 1 ml of 4 N hydrochloric acid-ethyl acetate solution, and the reaction liquid 
. was stirred at room temperature for 1 hour. The solvent was evaporated away under reduced pressure, and the resulting 
residue was purified through thin-layer chromatography (NH TLC Plate (by Fuji Silysia Chemical), chloroform/methanol 
= 30/1) to obtain the entitled compound as an oily substance. 
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1HNMR(CDCI 3 )5: 0.82-4.00(1 3H,m) f 5.23-5.61 (1H,m), 6.82-7.59(7H,m), 7.78-7.88(1 H,m), 8.32-8.39(1 H,m), 8.57-8.64 
(1H,m) 

ESI-MS(m/e):472[M+H] 
5 Example 172: 

(2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-^^ 

[0750] The entitled compound was obtained as an oily substance in the same method as in Example 171 or in ac- 
10 cordance with the method or by combining it with an ordinary method but using 1-t-butoxycarbonyl-L-proline. 

1HNMR(CDCI 3 )8: 0.82-4.00(1 3H,m), 5.23-5.61 (1H,m), 6.82-7.59(7H,m), 7.78-7.88(1 H,m), 8.30-8.39(1 H,m), 8.57-8.64 
(1H,m) 

ESI-MS(m/e):472[M+H] 
15 Example 1 73: 

2-Dimethylamino-1-(2-(6-(4-fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

[0751] The entitled compound was obtained as an oily substance in the same method as in Example 168 or in ac- 
20 cordance with the method or by combining it with an ordinary method but using N.N-dimethylglycine hydrochloride. 

1 HNMR(CDCI 3 )5: 1.81-2.57(10H,m), 2.76-3.96(4H,m), 5.41 -5.62(1 H,m), 6.94-7.37(7H,m), 7.81-7.89(1 H,m), 8.33-8.38 

(1H,m), 8.59-8.68(1 H,m) 

ESI-MS(m/e):460[M+H] 

25 Example 174: 

1-(2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-propan-1-one 

[0752] The entitled compound was obtained as an oily substance in the same method as in Example 168 or in ac- 
30 cordance with the method or by combining it with an ordinary method but using propionic acid. 

1 HNMR(CDCI 3 )5: 0.95-1 .24(3H,m), 1.70-2.60(6H,m), 3.52-3.94(2H,m), 5.24-5.62(1 H,m), 6.75-7.66(7H,m), 7.77-7.92 

(1H,m), 8.27-8.44(1 H,m), 8.52-8.68(1 H,m), 10.66-11. 08(1 H,m) 

ESI-MS(m/e):431[M+H] 

35 Example 175: 

1-(2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-butan-1-one 

[0753] The entitled compound was obtained as an oily substance in the same method as in Example 168 or in ac- 
40 cordance with the method or by combining it with an ordinary method but using n-butyric acid. 

1 HNMR(CDCI 3 )8: 0.70-1 .07(3H,m), 1.40-2.44(8H,m) ( 3.53-3.91 (2H,m), 5.25-5.60(1 H,m), 6.72-7.66(7H,m), 7.80-7.93 

(1H,m), 8.30-8.44(1 H,m), 8.53-8.68(1 H,m), 10.68-1 1.1 8(1 H,m) 

ESI-MS(m/e):445[M+H] 

45 Example 176: 

1-(2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-3-hydroxy-propan-1-one 

[0754] The entitled compound was obtained as an oily substance in the same method as in Example 168 or in ac- 
50 cordance with the method or by combining it with an ordinary method but using 3-hydroxypropionic acid. 

1 HNMR(CDCI 3 )5: 1.43-2.73(6H,m), 3.24-4.27(5H,m), 5.24-5.60(1 H,m), 6.75-7.60(7H,m), 7.76-7.88(1 H,m), 8.27-8.40 

(1 H,m), 8.53-8.66(1 H,m), 10.44-1 1 .01 (1 H,m) 

ESI-MS(m/e):447[M+H] 
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Example 177: 

1- (2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidaz 

5 [0755] The entitled compound was obtained in the same method as in Example 1 71 or in accordance with the method 
or by combining it with an ordinary method but using N-t-butoxycarbonyl-N-methylglycine. 

1HNMR(CDCI 3 )5: 1. 82-2.01 (3H,m), 2.43-2.56(4H,m), 3.25-4.1 5(4H,m), 5.32-5.37(1 H,m), 7.00-7.31 (4H,m), 7.38-7.58 

(2H,m), 8.03-8.08(1 H,m), 8.37-8.43(1 H,m), 8.69-8.79(1 H,m), 8.80-8.94(1 H,m) 

ESI-MS(m/e):446[M+H] 

10 

Example 178: 

5-(4-Fluoro-phenoxy)-6-(1-methanesulfonyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazole 

15 [0756] 0.01 ml of triethylamine and 0.005 ml of methanesulfonyl chloride were added in order to an ethyl acetate (1 
ml) solution of 20 mg of 5-(4-fluoro-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H-benzimidazole obtained in Example 168, 
and the reaction liquid was stirred overnight at room temperature. The reaction solvent was evaporated away under 
reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 
6OF254, Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain the entitled compound as a white solid. 

20 1HNMR(CDCI 3 )8: 1.80-2.08(3H,m), 2.28-2.42(1 H,m), 2.81 and 2.84 (total 13H, each s), 3.47-3.74(2H,m), 5.17-5.37(1 H, 
m), 6.79-7.93(8H,m), 8.30-8.37(1 H,m), 8.57-8.61 (1H,m) 
ESI-MS(m/e):453[M+H] 

Example 179: 

25 

5-(4-Fluoro-phenoxy)-2-pyridin-2-yl-6-(1-pyrimidin-2-yl-pyrrolidin-2-yl)-1 H-benzimidazole 

[0757] 0.013 ml of triethylamine and 6.3 mg of 2-chloro-pyrimidine were added in order to an ethanol (2 ml) solution 
of 17.1 mg of 5-(4-fluoro-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H-benzimidazole obtained in Example 168, and the 
reaction liquid was heated under reflux for 3 hours. The reaction solvent was evaporated away under reduced pressure, 
and the resulting residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360- 
CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid], and the resulting fraction was diluted with 
ethyl acetate, washed with aqueous saturated sodium bicarbonate and saturated saline in order, and dried with anhydrous 
sodium sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled compound as a white 
solid. 

1 HNMR(CDCI 3 )5: 1 .98-2.1 5(3H,m), 2.34-2.42(1 H.m), 3.68-3.78(1 H,m), 3.90-4.07(1 H,m), 5.63(1 H,d,J=8.0Hz), 6.43(1 H, 
brs), 6.87-7.55(7H,m), 7.79-7.84(1 H,m), 8.15-8.34(3H,m), 8.55-8.58(1 H,m) 
ESI-MS(m/e):453[M+H] 

40 Example 180: 

2- (2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-acetamide 

[0758] 1 1.4 mg of potassium carbonate and 11.1 mg of iodoacetamide were added in order to an acetonitrile (1 ml) 
45 solution of 20 mg of 5-(4-fluoro-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H-benzimidazole obtained in Example 168, 
and the reaction liquid was stirred overnight at room temperature. The reaction liquid was concentrated, and the resulting 
residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile 
phase: water-acetonitrile-0.1 % trifluoroacetic acid], and the resulting fraction was diluted with ethyl acetate, washed 
with aqueous saturated sodium bicarbonate and saturated saline in order, and dried with anhydrous sodium sulfate. The 
50 solvent was evaporated away under reduced pressure to obtain the entitled compound as a white solid. 

1 HNMR(CDCI 3 )5: 1.60-2.04(3H,m), 2.20-2.13(1 H,m), 2.80-2.85(1 H,m), 3.37-3.44(2H,m), 3.96-4.03(1 H,m), 5.41-5.52 
(1H,m), 6.90-7.34(5H,m), 7.36-7.39(1 H,m), 7.65 and 8.00 (total 1H, each s), 7.83-7.87(1 H,m), 8.36-8.39(1 H,m), 
8.59-8.64(1 H,m) 
ESI-MS(m/e):432[M+H] 
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Example 181: 

Ethyl 2-(6-(4-fluoro-phenoxy)-2-pyridin-2-yl-3H-benzim^ 

5 [0759] 5.2 mg of zinc powder and 0.006 ml of ethyl chloroformate were added In order to a benzene (1 ml) solution 
of 20 mg of 5-(4-fluoro-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained in Example 168, and the 
reaction liquid was stirred overnight at room temperature. The reaction solvent was evaporated away under reduced 
pressure, and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 
5744 (by Merck), chloroform/methanol = 10/1) to obtain the entitled compound as a white solid. 

10 1HNMR(CDCI 3 )5: 1.23-1. 31 (3H,m), 1.80-2.00(3H,m), 2.20-2.39(1 H,m), 3.50-3.79(2H,m), 3.91-4.17(2H,m), 5.17-5.38 
(1H,m), 6.81-7.63(7H,m), 7.77-7.85(1 H,m), 8.28-8.39(1 H,m), 8.55-8.63(1 H.m) 
ESI-MS(m/e):447[M+H] 

Example 182: 

15 

2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-1-carboxamide 

[0760] 5 mg of dimethylaminopyridine and 0.029 ml of trimethylsilyl isocyanate were added to a methylene chloride 
(1 ml) solution of 17.1 mg of 5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained 

20 in Example 162 (step 7), and the reaction liquid was stirred overnight at room temperature. Water was added to the 
reaction liquid, and extracted with ethyl acetate, and then washed with saturated saline. After dried and concentrated, 
the resulting residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC 
(by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid], and the resulting fraction was diluted with ethyl 
acetate, washed with aqueous saturated sodium bicarbonate and saturated saline in order, and dried with anhydrous 

25 sodium sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled compound as a white 
solid. 

1 HNMR(CDCI 3 )5: 1.83-2.09(3H,m), 2.22-2.40(1H,m), 3.07(3H,s), 3.56-3.82(2H,m), 4.35 and 4.62 (total 2H, each brs), 

5.01-5.20(1 H,m), 7.08-7.95(8H,m), 8.34-8.40(1 H,m), 8.62-8.64(1 H,m) 

ESI-MS(m/e):478[M+H] 

30 

Examples 183-1, 183-2: 

2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-1 -carboxamide enantiomer A and 
enantiomer B 

35 

[0761] 10 mg of racemic 2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-1 -car- 
boxamide obtained in Example 182 was optically resolved, using an optical resolution column (CHIRALPAK AD 2 cnrup 
x 25 cmL (by Daicel Chemical), mobile phase: hexane/ethanol = 20/80, flow rate: 10 ml/min), into an enantiomer A 
(retention time: 17.9 min) and an enantiomer B (retention time: 27.6 min) each as a white solid. 
40 Enantiomer A: 

ESI-MS(m/e):478[M+H] 

Specific rotatory power: [<x] 24 D (c = 0.100, ethanol) -27.4° 
Enantiomer B: 
ESI-MS(m/e):478[M+H] 
45 Specific rotatory power: [cc] 24 D (c = 0.100, ethanol) +28.4° 

Example 184: 

2-(6-(4-fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-1-carboxamide 

50 

[0762] 2 mg of dimethylaminopyridine and 0.059 ml of trimethylsilyl isocyanate were added in order to a methylene 
chloride (1 ml) solution of 31.2 mg of 5-(4-fluoro-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained in 
Example 168, and the reaction liquid was stirred overnight at room temperature. Water was added to the reaction liquid, 
and extracted with ethyl acetate, and then washed with saturated saline. After dried and concentrated, the resulting 
55 residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile 
phase: water-acetonitrile-0.1 % trifluoroacetic acid] to obtain the entitled compound as a white solid. 
1 HNMR(CDCI 3 )6: 1.88-2.08(3H,m), 2.32-2.48(1 H,m), 3.62-3.87(2H,m), 4.34 and 4.71 (total 2H, each brs), 5.15-5.30 
(1H,m), 6.91-7.73(7H,m), 7.81-7.87(1H,m), 8.31-8.37(1H,m), 8.59-8.61 (1H,m) 
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ESI-MS(m/e):418[M+H] 
Examples 185-1, 185-2: 

5 2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol^ enantiomer A and enanti- 

omer B 

[0763] 9.0 mg of racemic 2-(6-(4-fluorcHphenoxy)-2-pyridin-2-yl-3H-benzimida2ol-5-yl)-pyrro!idine-1 -carboxamide ob- 
tained in Example 184 was optically resolved, using an optical resolution column (CHIRALPAK AD 2 cmcp x 25 cmL (by 

10 Daicel Chemical), mobile phase: hexane/2-propanol = 50/50, flow rate: 10 ml/min), into an enantiomer A (retention time: 
12.1 min) and an enantiomer B (retention time: 26.9 min) each as a white solid. 
Enantiomer A: 
ESI-MS(m/e):418[M+H] 
Enantiomer B: 

15 ESI-MS(m/e):418[M+H] 

Example 186: 

2-(6-(4-Dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-3H-benzimida2ol-5-yl)-pyrrolidine-1 -carboxamide 

20 

[0764] The entitled compound was obtained as a white solid in the same method as in Example 162 (step 2) to (step 

7) and Example 182 or in accordance with the method or by combining it with an ordinary method but using 4-hydroxy- 
N,N-dimethyl-benzamide. 

1 HNMR(CDCI 3 )8: 1.85-2.07(3H,m), 2.28-2.43(1 H,m), 3.00-3.18(6H,m), 3.60-3.80(2H,m), 5.10-5.23(1 H,m), 7.01-7.76 
25 (7H,m), 7.83-7.88(1 H,m), 8.33-8.39(1 H,m), 8.63-8.64(1 H.m) 
ESI-MS(m/e):471 [M+H] 

Examples 187-1, 187-2: 

30 2-(6-(4-Dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-1-carboxamide enantiomer A 
and enantiomer B 

[0765] 72.2 mg of racemic 2-(6-(4-dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-1- 

carboxamide obtained in Example 186 was optically resolved, using an optical resolution column (CHIRALPAK AD 2 
35 cmcp x 25 cmL (by Daicel Chemical), mobile phase: hexane/ethanol = 40/60, flow rate: 10 ml/min), into an enantiomer 

A (retention time: 18.1 min) and an enantiomer B (retention time: 23.9 min) each as a white solid. 

Enantiomer A: 

ESI-MS(m/e):471 [M+H] 

Enantiomer B: 
40 ESI-MS(m/e):471 [M+H] 

Example 188: 

2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-1-carboxylic acid ethyl amide 

45 

[0766] The entitled compound was obtained as a white solid in the same method as in Example 184 or in accordance 
with the method or by combining it with an ordinary method but using ethyl isocyanate. 

1 H-NMR(CDCI 3 )5: 0.94-1 .07(3H,m), 1.80-2.03(3H,m), 2.25-2.41 (1H,m), 3.10-3.26(2H,m), 3.57-3.74(2H,m), 4.02-4.14 
(1H,m), 5.07-5.23(1 H,m), 6.85-7.66(7H,m), 7.78-7.85(1 H,m), 8.30-8.38(1 H,m), 8.54-8.63(1 H,m) 
so ESI-MS(m/e):446[M+H] 

Example 189: 

1-(2-(6-(4-Fluoro-phenoxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

55 

[0767] The entitled compound was obtained as a white solid in the same method as in Example 162 (step 6) to (step 

8) or in accordance with the method or by combining it with an ordinary method but using pyrazine-2-carboxaldehyde. 
1 HNMR(CDCI 3 )6: 1.86-2.08(7H,m), 3.37-3.90(2H,m), 5.27-5.55(1 H,m), 6.76-7.64(6H,m), 8.32-8.62(2H,m), 9.53-9.56 
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(1H,m) 

ESI-MS(m/e):418[M+H] 
Example 190: 

5 

1-(2-(6-(4-Fluoro-phenoxy)-2-thiazol-2-yl-3H-benzim^ 

[0768] The entitled compound was obtained as a white solid in the same method as in Example 162 (step 6) to (step 
8) or in accordance with the method or by combining it with an ordinary method but using thiazole-2-carboxaldehyde. 
10 1HNMR(CDCI 3 )5: 1.60-2.23(6H,m), 2.24-2.43(1 H,m), 3.50-3.88(2H,m), 5.28-5.57(1 H,m), 6.64-7.62(7H,m), 7.89-7.94 
(1H,m) 

ESI-MS(m/e):423[M+H] 
Example 191: 

15 

(1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-methanol 

[0769] The entitled compound was obtained as a white solid in the same method as in Example 15 or in accordance 
with the method or by combining it with an ordinary method but using D.L-prolinol. 
20 1HNMR(CDCI 3 )5: 1.64-1.92(3H,m), 1. 97-2.06(1 H,m), 3.00-3.1 2(1 H,m), 3.04(3H,s), 3.38-3.46(1 H.m), 3.53-3.64(2H,m), 
3.84(1H,brs), 6.98(2H,d,J=8.6Hz), 7.10 and 7.22 (total 1H, each s), 7.33-7.40(1 H.m), 7.50-7.57(1H,m) f 7.80-7.90(3H, 
m), 8.34-8.41 (1H,m), 8.62-8.63(1 H,m) 
ESI-MS(m/e):465[M+H] 

25 Example 192: 

Methyl 1-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-2-carboxylate 

[0770] The entitled compound was obtained as a white solid in the same method as in Example 15 or in accordance 
30 with the method or by combining it with an ordinary method but using D,L-proline methyl ester hydrochloride. 

1 HNMR(CDCI 3 )5: 1.83-2.03(3H,m), 2.20-2.28(1 H,m), 3.05(3H p s), 3.20-3.86(2H,m), 3.54(3H,s), 4.28-4.53(1 H,m), 
6.91-7.37(3H,m), 7.32-7.38(2H,m), 7.81-7.87(3H,m), 8.30-8.39(1 H.m), 8.61-8.62(1H,m) 
ESI-MS(m/e):493 [M+H] 

35 Example 193: 

1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-2-carboxylic acid methyl amide 

[0771] The entitled compound was obtained as a white solid in the same method as in Example 15 or in accordance 
to with the method or by combining it with an ordinary method but using D.L-proline methyl amide hydrochloride. 

1 HNMR(CDCI 3 )8: 1.80-2.03(3H,m), 2.25-2.40(1 H,m), 2.46-2.53(3H,m), 3.06(3H,s), 3.20-3.26(1 H,m), 3.60-3.78(1 H,m), 
4.18-4.24(1 H,m), 7.02-7.60(3H l m), 7.03(2H l d,J=9.0Hz), 7.82-7.92(1 H,m), 7.89(2H,d,J=9.0Hz), 8.35(1H,d,J=7.4Hz), 
8.63(1 H,d,J=4.7Hz) 
ESI-MS(m/e):492[M+H] 

45 

Example 194: 

1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-2-carboxamide 

50 [0772] The entitled compound was obtained as a white solid in the same method as in Example 15 or in accordance 
with the method or by combining it with an ordinary method but using D.L-proline amide hydrochloride. 
1 HNMR(CDCI 3 )8: 1.91-2.03(3H,m), 2.26-2.50(1 H,m), 3.02 and 3.06 (total 3H, each s), 3.18-3.28(1H,m), 3.63-3.91(1H, 
m), 4.13-4.29(1 H,m), 6.04-6.33(1 H,m), 6.86-7.28(4H,m), 7.37-7.41 (1 H,m), 7.48-7.54(1 H,m) f 7.80-7.92(3H,m), 8.34-8.38 
(1H,m), 8.48-8.63(1 H,m) 

55 ESI-MS(m/e):478[M+H] 
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Example 195: 

1- (2-(6-(4-Fluoro-phenoxy)-2-pyridin-2-yl-3H-benzim^ (Step 1) Production of 

2- (2-fluoro-5-nitro-pheny1)-pyridine: 

5 

[0773] 0.55 g of Tetrakis-triphenylphosphine palladium was added to a 1,4-dioxane (20 ml) solution of 2.1 g of 3- 
bromo-4-fluoro-nitrobenzene and 2.3 g of 2-trimethyltin-pyridine, and the reaction liquid was heated overnight under 
reflux. Aqueous saturated sodium bicarbonate was added to the reaction liquid, and extracted with ethyl acetate. The 
organic layer was washed with water and saturated saline, and dried with anhydrous sodium sulfate. The solvent was 
10 evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: hexane/ethyl acetate = 7/1) to obtain the entitled compound as a yellow solid. 

(Step 2) Production of 2-(2-(4-fluoro-phenoxy)-5-nitro-phenyl)-pyridine: 

15 [0774] 71 3 mg of potassium carbonate was added to a dimethylformamide (1 0 ml) solution of 600 mg of 4-fluoro-3- 
pyridylnitrobenzene and 347 mg of 4-fluoro-phenol, and the reaction liquid was stirred at 100°C for 1 hour. After cooled, 
water was added to the reaction liquid, and extracted with ethyl acetate. The organic layer was washed with water and 
saturated saline in order, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced 
pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: hexane/ 

20 ethyl acetate = 5/1) to obtain the entitled compound as a pale yellow solid. 

(Step 3) Production of t-butyl (4-(4-fluoro-phenoxy)-3-pyridin-2-yl-phenyl)-carbamate: 

[0775] 1 00 mg of 1 0 % palladium-carbon catalyst was added to an ethyl acetate (1 0 ml) solution of 840 mg of 2-(2-(4- 
25 fluoro-phenoxy)-5-nitro-phenyl)-pyridine, and the reaction liquid was stirred overnight in a hydrogen atmosphere. The 
catalyst was removed through filtration through Celite, and the solvent was evaporated away under reduced pressure 
to obtain a crude product. 1.5 g of di-t-butyl dicarbonate was added to a tetrahydrofuran (10 ml) solution of the resulting 
crude product, and the reaction liquid was stirred overnight at 60°C. The reaction liquid was cooled, the solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chromatog- 
30 raphy (developing solvent: hexane/ethyl acetate = 10/1 ) to obtain the entitled compound as a white solid. 

(Step 4) Production of 1-(2-(5-amino-2-(4-fluoro-phenoxy)-phenyl)-piperidin-1-yl)-ethanone: 

[0776] 0.3 ml of acetic anhydride and 100 mg of 10 % palladium-carbon catalyst were added to an ethanol (20 ml) 
35 solution of 300 mg of t-butyl (4-(4-fluoro-phenoxy)-3-pyridin-2-yl-phenyl)-carbamate, and the reaction liquid was stirred 
overnight in a hydrogen atmosphere. The catalyst was removed through filtration through Celite, and the filtrate was 
distilled under reduced pressure to obtain a crude product. The resulting crude product was dissolved in 5 ml of 4 N 
hydrochloric acid/1 ,4-dioxane solution, and the reaction liquid was stirred at room temperature for 1 hour. Aqueous 
saturated sodium bicarbonate was added to the reaction liquid, and extracted with ethyl acetate. The organic layer was 
40 washed with saturated saline, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced 
pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: hexane/ 
ethyl acetate = 1/1 to ethyl acetate) to obtain the entitled compound as a pale yellow solid. 

(Step 5) Production of 1-(2-(5-amino-2-(4-fluoro-phenoxy)-4-nitro-phenyl)-piperidin-1-yl)-ethanone: 

45 

[0777] 64 mg of potassium nitrate was added to a trifluoroacetic acid (1 ml) solution of 190 mg of 1-(2-(5-amino-2-(4- 
fluoro-phenoxy)-phenyl)-piperidin-1-yl)-ethanone, and the reaction liquid was stirred overnight at room temperature. 
Aqueous saturated sodium bicarbonate was added to the reaction liquid to neutralize it, and then extracted with ethyl 
acetate. The organic layer was washed with saturated saline, and dried with anhydrous sodium sulfate. The solvent was 
50 evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: hexane/ethyl acetate = 1/1) to obtain the entitled compound as a yellow solid. 

(Step 6) Production of 1-(2-(6-(4-fluorchphenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-piperidin-1-yl)-ethanone: 

55 [0778] 50 mg of developed Raney nickel catalyst was added to an ethanol (10 ml) solution of 180 mg of 1-(2-(5-amino- 
2-(4-fluoro-phenoxy)-4-nitro-phenyl)-piperidin-1-yl)-ethanone, and the reaction liquid was stirred overnight in a hydrogen 
atmosphere. The catalyst was removed through filtration through Celite, and the filtrate was distilled under reduced 
pressure to obtain 171 mg of a crude product. 50 mg of the resulting crude product was dissolved in 1 ml of N-methyl- 



EP1 702 919 A1 



pyrrolidone, and 16 mg of pyridine-2-carboxaldehyde was added to it, and the reaction liquid was stirred at room tem- 
perature for 3 days. Water was added to the reaction liquid, and extracted with ethyl acetate, and the organic layer was 
washed with water and saturated saline, and dried with anhydrous sodium sulfate. The solvent was evaporated away 
under reduced pressure, and the reaction mixture was purified through reversed-phase middle-pressure liquid chroma- 
5 tography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid] to obtain the entitled 
compound as a pale yellow solid. 

1 HNMR(CDCI 3 )5: 1.60-1.85(3H,m), 1 .92-2.09(5H,m). 2.22-2.30(1 H,m), 3.50-3.78(2H,m), 5.35-5.38(1 H,m), 6.94-7.08 

(5H,m), 7.32-7.38(2H,m), 7.84-7.89(1 H,m), 8.35-8.38(1 H,m), 8.62-8.67(1 H,m) 

ESI-MS(m/e):431[M+H] 

10 

Example 196: 

5-(2-Cyano-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole (Step 1 ) Production of 
tert-butyl (3-fluoro-4-hydroxy-phenyl)-carbamate: 

15 

[0779] 600 mg of 10 % palladium-carbon catalyst was added to a methanol (100 ml) solution of 6.15 g of 3-fluoro4- 
hydroxynitrobenzene and 930 mg of di-tert-butyl dicarbonate, and the reaction liquid was stirred overnight in a hydrogen 
atmosphere. The catalyst was removed through filtration, the solvent was evaporated away, and the residue was taken 
out through filtration with a mixed solvent of ethyl acetate/hexane to obtain the entitled compound. 

20 

(Step 2) Production of tert-butyl (3-fluoro-4-(6-methanesulfonyl-pyridin-3-yloxy)-phenyl)-carbamate: 

[0780] 4.00 g of 5-chloro-2-methanesulfonyl-pyridine and 8.80 g of cesium carbonate were added to an N-methylpyr- 
roiidinone (50 ml) solution of 4.74 g of tert-butyl (3-fluoro-4-hydroxy-phenyl)-carbamate obtained in (step 1), and the 
25 reaction liquid was stirred at 100°C for 2 hours. The reaction liquid was diluted with ethyl acetate, washed with water 
and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced 
pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: hexane/ 
ethyl acetate = 1/1) to obtain the entitled compound. 

30 (Step 3) Production of 5-fluoro-4-(6-methanesulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine: 

[0781] 0.98 g of potassium nitrate was added to a trifluoroacetic acid (35 ml) solution of 3.38 g of tert-butyl (3-fluoro- 
4-(6-methanesulfonyl-pyridin-3-yloxy)-phenyl)-carbamate obtained in (step 2), the reaction liquid was stirred at room 
temperature for 1 hour, and then the solvent was evaporated away under reduced pressure. The residue was diluted 

35 with ethyl acetate, washed with aqueous saturated sodium bicarbonate and saturated saline in order, and dried with 
anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was 
purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 1/2) to obtain the entitled 
compound. (Step 4) Production of 5-(2-cyano-phenoxy)-4-(6-methanesulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine: 
[0782] 60 mg of 2-hydroxy-benzonitrile and 70 mg of potassium carbonate were added to an N-methylpyrrolidinone 

40 (2 ml) solution of 1 50 mg of 5-fluoro-4-(6-methanesulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in (step 3), and 
the reaction liquid was stirred at 90°C for 5 hours. Water was added to the reaction liquid, and the deposit was taken 
out through filtration to obtain the entitled compound. 

(Step 5) Production of 4-(2-cyano-phenoxy)-5-(6-methanesulfonyl-pyridin-3-yloxy)-benzene-1 ,2-diamine: 

45 

[0783] 20 mg of developed Raney nickel catalyst was added to a methanol (5 ml) solution of 161 mg of 5-(2-cyano- 
phenoxy)-4-(6-methanesulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in (step 4), and the reaction liquid was 
stirred overnight in a hydrogen atmosphere. The catalyst was removed through filtration, and the solvent was evaporated 
away under reduced pressure to obtain the entitled compound. 

50 

(Step 6) Production of 5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole: 

[0784] 0.007 ml of pyridine-2-carboxaldehyde and 0.5 ml of nitrobenzene were added to a methanol (1 ml) solution 
of 37 mg of 4-(2-cyano-phenoxy)-5-(6-methanesulfonyl-pyridin-3-yloxy)-benzene-1 ,2-diamine obtained in (step 5), and 
55 the reaction liquid was stirred overnight at 120°C. The solvent was evaporated away under reduced pressure, and the 
resulting residue was purified through silica gel column chromatography (developing solvent: chloroform/methanol = 
20/1 ) and through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol 
= 15/1) to obtain the entitled compound as a brown solid. 
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1 HNMR(CD 3 OD)8: 3.20(3H,s), 6.94(1 H,d,J=7.8Hz), 7.22(1 H,t,J=7.8H2), 7.41-7.47(1 H,m), 7.47(1 H,t,J=7.8Hz), 7.53(1 H, 
dd,J=7.8,2.3Hz), 7.56-7.61 (1H,m), 7.66(1 H,d,J=7.8Hz), 7.72(1 H,s), 7.78(1 H,s), 8.04(1 H,d,J=7.8Hz), 8.26(1 H,d, 
J=2.3Hz), 8.35(1 H,d,J=7.8Hz), 8.80(1 H,d,J=4.7Hz) 
ESI-MS(m/e):484[M+H] 

5 

Example 197: 

5-(2-Cyano-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulfo^ 

10 [0785] 21 mg of pyrazine-2-carboxylic acid, 52 mg of hydroxybenzotriazole and 52 mg of 1-(3-dimethylaminopropyl)- 
3-ethylcarbodiimide monohydride were added to a dimethylformamide (2 ml) solution of 72 mg of 4-(2-cyano-phenoxy)- 
5-(6-methanesulfonyl-pyridin-3-yloxy)-benzene-1 > 2-diamine obtained in Example 196 (step 5), and the reaction liquid 
was stirred at room temperature for 1 hour. The reaction liquid was diluted with ethyl acetate, washed with aqueous 
saturated sodium bicarbonate, water and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent 

15 was evaporated away under reduced pressure, and the resulting residue was dissolved in 1 ml of N-methylpyrrolidinone, 
and 20 mg of ytterbium trifluoromethanesulfonate was added to it, and the reaction liquid was stirred at 160°C for 2 h 
ours. The reaction liquid was diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate and saturated 
saline in order, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, 
and the resulting residue was purified through silica gel column chromatography (developing solvent: chloroform/meth- 

20 anol = 30/1) and through partitioning thin-layer chromatography (Kieselgel™ 60F 254l Art 5744 (by Merck), chloroform/ 
methanol = 10/1) to obtain the entitled compound as a brown solid. 

1 HNMR(CD 3 OD)5: 3.20(3H,s), 6.93(1 H,d,J=7.6Hz), 7.21(1H,t,J=7.6Hz), 7.43(1 H,dd,J=8.6,2.3Hz), 7.58(1 H,t,J=7.6Hz), 
7.66(1 H,d,J=7.6Hz), 7.67-7.90(2H,m), 8.03(1 H,d,J=8.6Hz), 8.25(1 H,d,J=2.3Hz), 8.74(1 H,d,J=2.3Hz), 8.81 (1H,d, 
J=2.3Hz), 9.53(1 H,s) 
25 ESI-MS(m/e):485[M+H] 

Example 198: 

5-(2-Carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

30 

[0786] The entitled compound was obtained as a colorless solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(2-cyanophenoxy)-2-pyridin-2-yl-6-(6-meth- 
anesulfonyl-pyridin-3-yloxy)-1H-benzimidazole obtained in Example 196. 

1 HNMR(CD 3 OD)5: 3.23(3H,s), 6.85-6.91 (1H,m), 7.17(1 H,t,J=7.8Hz), 7.40-7.45(2H,m), 7.53(1 H,dd,J=7.8,4.3Hz), 
35 7.55-7.78(1 H,m), 7.88(1 H,dd,J=7.8,2.3Hz), 7.99(1 H,d,J=8.6Hz), 8.02(1 H,td,J=7.8,2.3Hz), 8.27(1 H,d,J=2.3Hz), 8.34 
(1H,d,J=7.8Hz), 8.78(1 H,d,J=4.3Hz) 
ESI-MS(m/e):502[M+H] 

Example 199: 

40 

5-(2-Carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0787] The entitled compound was obtained as a colorless solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(2-cyanophenoxy)-2-pyrazin-2-yl-6-(6-meth- 
45 anesulfonyl-pyridin-3-yloxy)-1H-benzimidazole obtained in Example 197. 

1 HNMR(CD 3 OD)8: 3.22(3H,s), 6.87-6.91(1 H,m), 7.15-7.22(1 H,m), 7.41-7.46(2H,m), 7.51-7.85(2H,m), 7.87(1H,dd, 
J=7.8,2.3Hz), 7.99(1 H,d,J=7.8Hz), 8.25-8.28(1 H,m), 8.73-8.75(1 H,m), 8.80-8.82(1 H,m), 9.51-9.54(1 H,m) 
ESI-MS(m/e):503[M+H] 

50 Example 200: 

5-(2-Fluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0788] The entitled compound was obtained as a colorless solid in the same method as in Example 196 (step 4) to 
55 (step 6) or in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-methanesul- 
fonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 196 (step 3) and 2-fluorophenol. 
1 HNMR(CDCI 3 )5: 3.20(3H,s), 6.97-7.04(1 H,m), 7.05-7.15(3H,m), 7.33(1/2H,dd,J=8.8,2.8Hz) ! 7.34(1/2H,dd, 
J=8.8,2.8Hz), 7.36-7.42(1 H,m), 7.42(1/2H,s), 7.70(1/2H,s), 7.86-7.91(1 H,m), 7.99(1/2H,d,J=8.8Hz), 8.00(1/2H,d, 
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J=8.8Hz), 8.34-8.40(1 H,m), 8.44(1 H,d,J=2.8Hz), 8.61-8.65(1H,m), 1 0.85(1 /2H,brs), 10.96(1/2H,brs) 
ESI-MS(m/e):477[M+H] 

Example 201: 

5-(2-Fluoro-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulfonyl-pyridjn-3-yloxv)-1H 

[0789] The entitled compound was obtained as a colorless solid in the same method as in Example 1 97 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-fluorophenoxy)-5-(6-methanesulfonyl-pyridin- 
3-yloxy)-benzene-1,2-diamine obtained in Example 200 and pyrazine-2-carboxylic acid. 

1 HNMR(CDCI 3 )5: 3.21 (3H,s), 7.02-7.08(1 H,m), 7.09-7.1 7(3H,m), 7.11(1/2H,s), 7.34(1/2H,dd,J=8.6,2.7Hz), 7.36(1/2H, 
dd,J=8.6,2.7Hz), 7.42(1/2H,s), 7.43(1/2H,s), 7.74(1/2H,s), 8.01(1/2H,d,J=8.6Hz), 8.02(1/2H,d,J=8.6Hz), 8.46(1H,d, 
J=2.7Hz), 8.58(1/2H,dd,J=2.7,1.6Hz), 8.60(1/2H,dd,J=2.7,1.6Hz), 8.67(1/2H,d,J=2.7Hz), 8.68(1/2H,d,J=2.7Hz), 9.59 
(1/2H,d,J=1.6Hz), 9.62(1/2H,d,J=1.6Hz), 10.47(1/2H,brs), 10.61 (1/2H,brs) 
ESI-MS(m/e):478[M+H] 

Example 202: 

5-(2-Fluoro-phenoxy)-2-(1H-pyrazol-3-yl)-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0790] 3.9 mg of 1H-pyrazole-3-carboxaldehyde was added to a dimethylformamide (0.5 mt) solution of 15 mg of 4-(2- 
fluoro-phenoxy)-5-(6-methanesulfonyl-pyridin-3-yloxy)-benzene-1 ,2-diamine obtained in Example 200, and the reaction 
liquid was stirred at 90°C for 30 minutes. The solvent was evaporated away under reduced pressure, and the resulting 
residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/ 
methanol = 9/1) to obtain the entitled compound as a white solid. 

1 HNMR(CDCI 3 )5: 3.20(3H,s), 6.94-6.99(1 H,m), 7.01-7.15(4H,m), 7.25-7.65(2H,m), 7.31(1H,dd,J=8.9,2.7Hz), 7.66(1H, 

d,J=2.3Hz), 7.98(1 H,d, J=8.9Hz), 8.40(1 H,d,J=2.7Hz) 

ESI-MS(m/e):466[M+H] 

Example 203: 

5-(2-Fluoro-phenoxy)-2-(1-methyl-1H-pyrazol-3-yl)-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazol^ 

[0791] 4.3 mg of 1 -methyl- 1 H-pyrazole-3-carboxy lie acid, 6.0 mg of hydroxybenzotriazole and 8.5 mg of 1-(3-dimeth- 
ylaminopropyl)-3-ethylcarbodiimide monohydrochloride were added to a dimethylformamide (0.5 ml) solution of 15 mg 
of 4-(2-fluoro-phenoxy)-5-(6-methanesulfonyl-pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 200, and the 
reaction liquid was stirred overnight at room temperature. The reaction liquid was diluted with chloroform, washed with 
water, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and 3 mg 
of p-toluenesulfonic acid was added to the resulting residue, and the reaction liquid was stirred at 120°C for 2 hours. 
The reaction liquid was diluted with ethyl acetate, washed with water, and dried with anhydrous sodium sulfate. The 
solvent was evaporated away under reduced pressure, and the resulting residue was purified through partitioning thin- 
layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/methanol = 15/1) to obtain the entitled 
compound as a white solid. 

1 HNMR(CDCI 3 )8: 3.19(3H,s), 3.97(3H,s), 6.94-7.00(1 H,m), 6.99(1/2H,brs), 7.00-7.14(4H,m), 7.27-7.33(1 H,m), 7.30 
(1/2H,brs), 7.40(1/2H,brs), 7.46(1 H,d,J=2.4Hz), 7.65(1/2H,brs), 7.98(1H,d,J=8.8Hz), 8.42(1 H,d,J=2.7Hz) 
ESI-MS(m/e):480[M+H] 

Example 204: 

5-(2-Chloro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

(Step 1 ) Production of 4-(2-chIorophenoxy)-5-(6-methanesulfonyl-pyridin-3-yloxy)-benzene-1 ,2-diamine: 

[0792] The entitled compound was obtained in the same method as in Example 1 96 (step 4) to (step 5) or in accordance 
with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-methanesulfonyl-pyridin-3-yloxy)-2- 
nitro-phenylamine obtained in Example 196 (step 3) and 2-chlorophenol. 
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(Step 2) Production of 5-(2-chloro-phenoxy)-2-pyridin-2-yl^-(6-methanesulfo^ 

[0793] 0.26 ml of 1 M methanol solution of aniline and pyridine-2-carboxaldehyde (1/1) was added to a methanol (1 
ml) solution of 35 mg of 4-(2-chlorophenoxy>-5-(6-methanesulfonyl-pyridin-3-yloxy)-benzene-1 ,2-diamine obtained in 

5 (step 1 ), and the reaction liquid was stirred overnight at 60°C. The solvent was evaporated away under reduced pressure, 
and the resulting residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360- 
CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The solvent of the resulting fraction was diluted 
with ethyl acetate, washed with aqueous saturated sodium bicarbonate, and then dried with anhydrous sodium sulfate. 
The solvent was evaporated away under reduced pressure to obtain the entitled compound as a pale yellow solid. 

10 1HNMR(CD 3 0D)5: 3.17(3H,s), 6.92(1 H,d,J=8.0Hz), 7.07(1 H,t,J=8.0Hz), 7.22(1 H,t,J=8.0Hz), 7.26-7.66(4H,m), 
7.66-7.80(1 H.brs), 7.90-8.08(2H,m), 8.29(1 H,d,J=8.0Hz), 8.31(1H,d,J=2.4Hz) l 8.72(1 H,s) 
ESI-MS(m/e):493 [M+H] 

Example 205: 

15 

5-(2-Chloro-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0794] 1 5 mg of methyl pyrazin-2-imidate (pyrazine-2-carboximidicacid methyl ester) and 0.0065 ml of methanesulfonic 
acid were added to an N-methylpyrrolidinone (0.5 ml) solution of 38 mg of 4-(2-chloro-phenoxy)-5-(6-methanesulfonyl- 

20 pyridin-3-yloxy)-benzene-1 ,2-diamine obtained in Example 204 (step 1 ), and the reaction liquid was stirred at 120°C for 
20 minutes. The reaction liquid was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS- 
360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The solvent of the resulting fraction was 
diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate, and then dried with anhydrous sodium 
sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled compound as a yellow solid. 

25 1HNMR(CD 3 0D)5: 3.20(3H,s), 6.97(1 H,d,J=7.8Hz), 7.11(1H,t,J=7.8Hz), 7.26(1 H,t,J=7.8Hz), 7.42(1 H,d,J=7.8Hz), 7.48 
(1H,dd,J=8.6,2.3Hz), 7.60-7.82(2H,m), 8.02(1 H,d,J=8.6Hz), 8.35(1 H,d,J=2.3Hz), 8.71 (1H,s), 8.77(1 H,s), 9.48(1 H,s) 
ESI-MS(m/e):494[M+H] 

Example 206: 

30 

5-(2-Trifluoromethvl-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxv)-1H-benzimidazole 

[0795] The entitled compound was obtained as a colorless solid in the same method as in Example 196 (step 4) to 
(step 6) or in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-methanesul- 
35 fonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 196 (step 3) and 2-trifluoromethylphenol. 

1 HNMR(CD 3 OD)5: 3.17(3H,s), 6.93-6.98(1 H,m), 7.21(1H,t,J=7.4Hz), 7.40-7.81 (6H,m), 7.97-8.05(2H,m), 8.24-8.39(2H, 

m), 8.73-8.87(1 H,m) 

ESI-MS(m/e):527[M+H] 

40 Example 207: 

5-(2-Trifluoromethyl-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0796] The entitled compound was obtained as a yellow solid in the same method as in Example 205 or in accordance 
45 with the method or by combining it with an ordinary method but using 4-(2-trifluoromethyl-phenoxy)-5-(6-methanesulfonyl- 
pyridin-3-yloxy)-benzene-1 ,2-diamine obtained in Example 206, and methyl pyrazin-2-imidate. 

1 HNMR(CD 3 OD)8: 3.17(3H,s), 6.97(1 H,d,J=7.8Hz), 7.22(1 H,t,J=7.8Hz), 7.46(1 H,dd,J=8.6,2.3Hz), 7.54(1 H,t,J=7.8Hz), 
7.44-7.60(1 H,m), 7.65(1 H,d, J=7.8Hz), 7.84-7.86(1 H,m), 8.01 (1 H,d,J=8.6Hz), 8.31 (1 H,d,J=2.3Hz), 8.73(1 H,d, J=2.3Hz), 
8.80(1 H,d,J=2.3Hz), 9.50(1 H,s) 
50 ESI-MS(m/e):528[M+H] 

Example 208: 

5-(3-Trifluoromethyl-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

55 

[0797] The entitled compound was obtained as a white solid in the same method as in Example 196 (step 4) to (step 
6) or in accordance with the method or by combining it with an ordinary method but using 5-fIuoro-4-(6-methanesulfonyl- 
pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 196 (step 3) and 3-trifluoromethylphenol. 
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1HNMR(CD 3 0D)8: 3.20(3H,s), 7.00-7.1 5(2H,m), 7.37(1 H,d,J=7.8Hz), 7.45-7.55(3H,m), 7.66(1 H,d,J=10.0Hz), 7.76(1H, 

brs), 7.99-8.04(2H,m), 8.30-8.35(2H,m), 8.77(1 H,d,J=2.7Hz) 

ESI-MS(m/e):527[M+H] 

Example 209: 

5-(4-Trifluoromethyl-phenoxy)-2-pyridin-2-yl-6-(6-m^ 

[0798] The entitled compound was obtained as a white solid in the same method as in Example 196 (step 4) to (step 
6) or in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-methanesulfonyl- 
pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 196 (step 3) and 4-trifluoromethylphenol. 
1 HNMR(CD 3 OD)S: 3.20(3H,s), 6.98(2H,d,J=8.6Hz), 7.46-7.77(4H,m) 1 7.60(2H,d,J=8.6Hz), 8.00-8.04(2H,m), 8.31(1 H, 
d,J=3.1Hz), 8.34(1 H,d,J=8.2Hz), 8.78(1 H,d,J=4.7Hz) 
ESI-MS(m/e):527[M+H] 

Example 210: 

5-(2-Difluoromethyi-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfc^ 

[0799] The entitled compound was obtained as a brown solid in the same method as in Example 196 (step 4) to (step 
6) or in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-methanesulfonyl- 
pyridin-3-y!oxy)-2-nitro-phenylamine obtained in Example 196 (step 3) and 2-difluoromethylphenol. 
1 HNMR(CD 3 OD)8: 3.17(3H,s), 6.70(1 H,t,J=55.2Hz), 6.87(1 H,d,J=7.4Hz), 7.18(1 H,t,J=7.4Hz), 7.40-7.46(2H,m), 
7.50-7.59(3H,m), 7.59-7.82(1 H,m), 7.98-8.04(2H,m), 8.27-8.35(2H,m), 8.76(1 H,brs) 
ESI-MS(m/e):509[M+H] 

Example 211: 

5-(2-Fluoropyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[0800] The entitled compound was obtained as a colorless solid in the same method as in Example 196 (step 4) to 
(step 6) or in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-methanesul- 
fonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 1 96 (step 3) and 2-fluoro-pyridin-3-ol produced according 
to the method described in Journal of Medicinal Chemistry, 1999, Vol. 42, No. 12, pp. 2251-2259. 
1 HNMR(CDCI 3 )5: 3.21(3H,s), 7.1 1-7.17(1H,m), 7.22(1/2H,s), 7.29-7.36(2H,m), 7.29-7.36(1/2H,m), 7.40-7.43(1 H,s), 
7.53(1/2H,s), 7.72(1/2H,s), 7.88-7.93(1 H,m), 7.93-7.96(1 H,m), 7.99-8.03(1 H,m), 8.37-8.41 (2H,m), 8.65-8.67(1 H,m), 
10.78(1/2H,brs), 10.82(1/2H,brs) 
ESI-MS(m/e):478[M+H] 

Example 212: 

5-(2-Fluoropyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0801 ] The entitled compound was obtained as a colorless solid in the same method as in Example 1 97 or in accordance 

with the method or by combining it with an ordinary method but using 4-(2-fluoropyridin-3-yloxy)-5-(6-methanesulfonyl- 

pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 211 and pyrazine-2-carboxylicacid. 

1 HNMR(CDCI 3 )5: 3.21(3H,s), 7.14-7.19(1H,m), 7.23(1/2H,s), 7.26-7.40(2H,m), 7.46(1/2H,s), 7.54(1/2H,s), 7.56(1/2H, 

s), 7.96-8.00(1 H,m), 8.03(1 H,dd,J=8.6,3.9Hz), 8.41(1H,dd,J=2.7,1.6Hz), 8.62(1H,ddd,J=4.7,2.7,1.6Hz), 8.69-8.71(1H, 

m), 9.62(1 H,dd,J=6.3,1.6Hz), 10.48(1/2H,brs), 10.56(1/2H,brs) 

ESI-MS(m/e):479[M+H] 

Example 213: 

5-(2-Fluoropyridin-3-yloxy)-2-(1H-pyrazol-3-yl)-6-(6-methanesulfonyi-pyridin-3-yloxy)-1 H-benzimidazole 

[0802] The entitled compound was obtained as a colorless solid in the same method as in Example 202 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-fluoropyridin-3-yloxy)-5-(6-methanesulfonyl- 
pyridin-S-yloxyJ-benzene-l^-diamine obtained in Example 211 and 1 H-pyrazole-3-carboxaldehyde. 
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1 HNMR(CDCI 3 )8: 3.21(3H t s), 7.08(1 H,d,J=2.3Hz), 7.09-7.19(1 H,m), 7.19-7.49(4H,m), 7.71(1H,d,J=2.3Hz), 7.88-7.96 

(1H,m), 7.97-8.03(1 H,m), 8.36(1 H,d,J=2.7Hz) 

ESI-MS(m/e):467[M+H] 

Example 214: 

5-(2-Fluoropyridin-3-yloxy)-2-(1-methyl-1H-pyrazol-3-yl)-6-(6-methanesulfonyl-pyridin-3-y^ 

[0803] The entitled compound was obtained as a colorless solid in the same method as in Example 203 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-fluoropyridin-3-yloxy)-5-(6-methanesulfonyl- 
pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 211 and 1-methyl-1H-pyrazole-3-carboxylic acid. 
1 HNMR(CDCI 3 )5: 3.20(3H,s), 4.00(3H,s), 7.00(1 H,d,J=2.4Hz), 7.10-7.16(1H,m), 7.19(1/2H,brs), 7.26-7.33(2H,m), 7.35 
(1/2H,brs), 7.48(1 H,d,J=2.4Hz), 7.52(1/2H,brs), 7.67(1/2H,brs), 7.91-7.94(1 H,m), 8.00(1 H,d,J=8.6Hz), 8.37(1H,d, 
J=2.5Hz), 10.13(1 H.brs) 
ESI-MS(m/e):481 [M+H] 

Example 215: 

5-(2-Difluoromethoxy-pyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[0804] The entitled compound was obtained as a colorless solid in the same method as in Example 196 (step 4) to 
(step 6) or in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-methanesul- 
fonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 1 96 (step 3) and 2-difluoromethoxy-pyridin-3-ol obtained 
in Reference Example 2. 

1 HNMR(DMSO-d 6 )5: 3.22(3H,s), 7.19-7.27(1H,m), 7.29-7.86(6H,m), 7.95-8.07(3H,m), 8.33-8.35(1 H,m), 8.45-8.48(1H, 

m), 8.77(1 H,s). 

ESI-MS(m/e):526[M+H] 

Example 216: 

5-(2-Difluoromethoxy-pyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0805] The entitled compound was obtained as a colorless solid in the same method as in Example 205 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-difluoromethoxy-pyridin-3-yloxy)-5-(6-meth- 
anesulfonyl-pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 215 and methyl pyrazin-2-imidate. 
1 HNMR(DMSO-d 6 )5: 3.20(3H,s), 7.21(1 H,dd,J=7.8,4.9Hz), 7.30-7.90(4H,m)J.62(1H,tJ=72.6Hz), 7.94(1 H,dJ=8.8Hz), 
7.97(1 H,d,J=4.8Hz), 8.45(1 H,d,J=2.7Hz), 8.77-8.83(2H,m), 9.48(1 H,s) 
ESI-MS(m/e):527[M+H] 

Example 217: 

5-(2-Difluoromethoxy-pyridin-3-yloxy)-6-(6-methan 
imidazole 

[0806] The entitled compound was obtained as a colorless solid in the same method as in Example 203 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-difluoromethoxy-pyridin-3-yloxy)-5-(6-meth- 
anesulfonyl-pyridin-3-yloxy)-benzene-1 ,2-diamine obtained in Example 21 5 and 1-methyl-1 H-pyrazole-3-carboxylic ac- 
id. 

1 HNMR(DMSO-d 6 )5: 3.22(3H,s), 4.00(3H,s), 6.88(1 H,d t J=2.2Hz), 7.17-7.82(6H,m), 7.90-7.99(3H,m), 8.42-8.45(1 H,m) 
ESI-MS(m/e):529[M+H] 

Example 218: 

5-(2-Cyanopyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

(Step 1 ) Production of 4-(6-methanesulfonyl-pyridin-3-yloxy)-2-nitro-5-(1-oxy-pyridin-3-yloxy)-phenylamine: 

[0807] The entitled compound was obtained in the same method as in Example 196 (step 4) or in accordance with 
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the method or by combining it with an ordinary method but using 5-fluoro-4-(6-methanesulfonyl-pyridin-3-yloxy)-2-nitro- 
phenylamine obtained in Example 196 (step 3) and 1-oxypyridin-3-ol. 

(Step 2) Production of 4-(6-methanesulfonyl-pyridirH3-yloxy)-2-nitrch5-(2^yano-pyridin-3-yloxy)-phenylamine: 

5 

[0808] 0.90 ml of trimethylsilylnitrile and 0.90 ml of triethylamine were added to an acetonitrile (6 ml) solution of 216 
mg of 4-(6-methanesulfonyl-pyridin-3-yloxy)-2-nitro-5-(1-oxy-pyridin-3-yloxy)-phenylamine, and the reaction liquid was 
stirred overnight with heating under reflux. The solvent was evaporated away under reduced pressure, and 1,1,1 ,3,3,3- 
hexamethyldisilazane was added to it, and the reaction liquid was stirred for 1 hour with heating under reflux. The reaction 
w liquid was purified through silica gel column chromatography (developing solvent: chloroform/methanol = 30/1 ) to obtain 
the entitled compound. 

(Step 3) Production of 5-(2-cyanopyridin-3-yloxy)-6-(6-methanesulfo^ 
zole: 

[0809] The entitled compound was obtained as a white solid in the same method as in Example 196 (step 5) and (step 
6) or in accordance with the method or by combining it with an ordinary method but using 4-(6-methanesulfonyl-pyridin- 
3-yloxy)-2-nitro-5-(2-cyano-pyridin-3-yloxy)-phenylamine. 

1 HNMR(CDCI 3 )5: 3.22(3/2H,s), 3.23(3/2H,s), 7.18-7.23(2H,m), 7.40-7.48(2H,m), 7.50(1 H.s), 7.76-7.78(1 H,m), 
7.91-7.95(1 H,m), 8.03-8.06(1 H,m), 8.20-8.23(1 H,m), 8.37-8.44(2H,m), 8.58-8.67(1 H,m), 11.04(1H,brs) 
ESI-MS(m/e):485[M+H] 

Example 219: 

25 5-(2-Cyanopyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxv)-2-pyrazin-2-vl-1H-benzimidazole 

[081 0] The entitled compound was obtained as a colorless solid in the same method as in Example 1 97 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-cyanopyridin-3-yloxy)-5-(6-methanesulfonyl- 
pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 218 (step 3) and pyrazine-2-carboxylic acid. 
30 1HNMR(CDCI 3 )5: 3.23(3/2H,s), 3.24(3/2H,s), 7.21-7.26(2H,m), 7.42-7.48(1 H,m), 7.55(1 H,d,J=1.2Hz), 7.80(1/2H,s), 
7.82(1/2H,s), 8.04(1/2H,s), 8.06(1/2H,s), 8.1 9-8.21 (1 H.m), 8.41 (1 H,dd,J=4.5,1 .2Hz), 8.65(1 H,dd,J=3.9,2.3Hz), 8.73(1 H, 
d,J=2.3Hz), 9.65(1H,d,J=1.2Hz), 10.99(1H,brs) 
ESI-MS(m/e):486[M+H] 

35 Example 220: 

5-(2-Cyanopyridin-3-yloxy)-2-(1H-pyrazol-3-yl)-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[081 1] The entitled compound was obtained as a colorless solid in the same method as in Example 202 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-cyanopyridin-3-yloxy)-5-(6-methanesulfonyl- 
pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 218 (step 3) and 1H-pyrazole-3-carboxaldehyde. 
1 HNMR(CDCI 3 )8: 3.22(3H,s), 7.12(1H,d,J=2.3Hz), 7.17-7.25(2H,m), 7.40-7 .48(2H,m), 7.71-7.74(1 H,m), 7.72(1H,d, 
J=2.3Hz), 8.00-8.03(1 H,m), 8.17-8.21(1H,m), 8.38-8.41(1 H,m) 
ESI-MS(m/e):474[M+H] 

Example 221 : 

5-(2-Cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

50 (Step 1 ) Production of 3-fluoro-4-(6-ethanesulfonyl-pyridin-3-yloxy)-phenylamine: 

[0812] 1 0.9 g of 5-chloro-2-ethanesulfonyl-pyridine and 1 .6 g of cesium carbonate were added to a dimethylformamide 
(150 ml) solution of 10.0 g of tert-butyl (3-fluoro-4-hydroxy-phenyl)-carbamate obtained in Example 196 (step 1), and 
the reaction liquid was stirred at 100°C for 3 hours. The solvent was evaporated away under reduced pressure, diluted 
55 with chloroform, washed with aqueous saturated sodium bicarbonate, and dried with anhydrous sodium sulfate. The 
solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel column 
chromatography (developing solvent: hexane/ethyl acetate = 1/9) to obtain a crude product. The resulting crude product 
was dissolved in 4 N hydrochloric acid/dioxane, and stirred at room temperature for 1 hour. The solvent was evaporated 
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away under reduced pressure, diluted with chloroform, washed with water, and dried with anhydrous sodium sulfate. 
The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel 
column chromatography (developing solvent: hexane/ethyl acetate = 1/9) to obtain the entitled compound. 

5 (Step 2) Production of 5-fluoro-4-(6-ethanesulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine: 

[0813] 3.8 g of potassium nitrate was added to a trifluoroacetic acid (100 ml) solution of 10.5 g of 3-fluoro-4-(6- 
ethanesulfonyl-pyridin-3-yloxy)-phenylamine, and the reaction liquid was stirred for 1 hour at room temperature, and the 
solvent was evaporated away under reduced pressure. The residue was diluted with ethyl acetate, washed with aqueous 
10 saturated sodium bicarbonate and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: hexane/ethyl acetate = 1/2) to obtain the entitled compound. 

(Step 3) Production of 5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole: 

15 

[0814] 60 mg of 2-hydroxy-benzonitrile and 70 mg of potassium carbonate were added to an N-methylpyrrolidinone 
(3 ml) solution of 1 50 mg of 5-fluoro-4-(6-ethanesulfonyl-pyridin-3-yloxy)-2-nitrophenylamine, and the reaction liquid was 
stirred at 90°C for 5 hours. Water was added to the reaction liquid, and the deposit was taken out through filtration to 
obtain a crude product. 10 mg of developed Raney nickel and 0.12 ml of hydrazine monohydrate were added to a 

20 methanol (5 ml) solution of the resulting crude product, and the reaction liquid was stirred for 1 hour. The catalyst was 
removed through filtration, and the solvent was evaporated away under reduced pressure to obtain 160 mg of a crude 
product. 0.20 ml of 1 M methanol solution of aniline and pyridine-2-carboxaldehyde (1/1) was added to a methanol (3 
ml) solution of 35 mg of the resulting crude product, and the reaction liquid was stirred overnight at 80°C. The solvent 
was evaporated away under reduced pressure, and the resulting residue was purified through partitioning thin-layer 

25 chromatography (Kieselgel™ 6OF254, Art 5744 (by Merck), chloroform/methanol = 15/1) to obtain the entitled compound 
as a yellow solid. 

1 HNMR(CD 3 OD)5: 1.27(3H,t,J=7.4Hz), 3.37(2H,q,J=7.4Hz), 6.91(1H,d,J=7.8Hz), 7.19(1 H,t,J=7.8Hz), 7.43(1 H,d, 
J=7.8Hz), 7.50-7.60(2H,m), 7.60-7.90(3H,m), 7.99-8.04(2H,m), 8.26(1 H,s), 8.34(1 H,d,J=7.8Hz) 1 8.77(1 H,s) 
ESI-MS(m/e):498[M+H] 

30 

Example 222: 

5-(2-Cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

35 [0815] The entitled compound was obtained as a brown solid in the same method as in Example 205 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-cyanophenoxy)-5-(6-ethanesulfonyl-pyridin- 
3-yloxy)-benzene-1 ,2-diamine obtained in Example 221 (step 3) and methyl pyrazin-2-imidate. 
1 HNMR(CD 3 OD)5: 1.28(3H,t,J=7.6Hz), 3.38(2H,q,J=7.6Hz), 6.94(1 H,d,J=7.6Hz), 7.21(1 H,t,J=7.6Hz), 7.45(1 H.dd, 
J=8.6,2.7Hz), 7.58(1 H,td,J=7.6 ( 1.8Hz), 7.66(1H,d,J=7.6Hz) l 7.68-7.90(2H,m) l 8.03(1 H,d,J=8.6Hz), 8.28(1H,d, 

40 J=2.7Hz), 8.75(1 H,d,J=2.0Hz), 8.82(1 H,dd,J=2.0,1 .2Hz), 9.54(1 H,d=1.2Hz) 
ESI-MS(m/e):499[M+H] 

Example 223: 

45 5-(2-Fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0816] The entitled compound was obtained as a colorless solid in the same method as in Example 221 (step 3) or 
in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-ethanesulfonyl-pyridin- 
3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 2-fluoro-phenol. 
50 1HNMR(CD 3 0D)8: 1.18-1 .24(3H,m), 3.02-3.41 (2H,m), 6.97-7.40(SH,m), 7.47-7.77(3H,m), 7.96-8.04(2H,m), 8.30(1 H, 
d,J=7.8Hz), 8.39-8.42(1 H,m), 8.73-8.78(1 H,m) 
. ESI-MS(m/e):491[M+H] 

Example 224: 

55 

5-(2-Fluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 



[081 7] The entitled compound was obtained as a brown solid in the same method as in Example 205 or in accordance 
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with the method or by combining it with an ordinary method but using 4-(2-fluorophenoxy)-5-(6-ethanesulfonyl-pyridin- 
3-yloxy)-benzene-1,2-diamine obtained in Example 223 and methyl pyrazin-2-imidate. 

1 HNMR(CD 3 OD)8: 1.22(3H,t,J=7.4Hz), 3.38(2H,q,J=7.4Hz), 7.52(1 H,dd,J=3.1,8.6Hz), 7.00-7.80(6H J m), 8.04(1H,d, 

J=8.6Hz), 8.42(1 H,d,J=3.1 Hz), 8.72(1 H,s), 8.79(1 H,s), 9.49(1 H,s) 

ESI-MS(m/e):492[M+H] 

Example 225: 

5-(2-Fluoro-phenoxy)-2-(1H-pyrazol-3-yl)-6-(6^thanesulfonyl-pyridin-3-yloxy)'1H-benzimidazole 

[0818] The entitled compound was obtained as a pale yellow solid in the same method as in Example 202 or in 
accordance with the method or by combining it with an ordinary method but using 4-(2-fluorophenoxy)-5-(6-ethanesul- 
fonyl-pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 223 and 1H-pyrazole-3-carboxaldehyde. 
1 HNMR(CD 3 OD)5: 1.22(3H,t,J=7.4Hz), 3.30-3.42(2H,m), 6.88(1 H,d,J=1.6Hz), 6.99-7.04(1 H,m), 7.07-7.20(3H,m), 
7.22-7.43(1 H,m), 7.49(1 H,dd,J=7.8,3.1 Hz), 7.56-7.68(1 H,m), 7.83(1H,d,J=1.6Hz), 8.02(1 H,d,J=7.8Hz), 8.39(1H,d, 
J=3.1Hz) 

ESI-MS(m/e):480[M+H] 
Example 226: 

5-(2,3-Difluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0819] The entitled compound was obtained as a colorless solid in the same method as in Example 221 (step 3) or 
in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-ethanesulfonyl-pyridin- 
3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 2,3-difluoro-phenol. 

1 HNMR(CDCI 3 )8: 1.29(3H,t,J=7.4Hz), 3.38(2H,q,J=7.4Hz), 6.69-6.75(1 H,m), 6.91-7.02(2H,m), 7.20(1/2H,s), 7.27-7.34 
(1H,m), 7.37-7.47(1 H,m), 7.41(1/2H,s), 7.53(1/2H,s), 7.72(1/2H,s), 7.87-7.92(1 H,m), 8.00(1 /2H > d,J=8.7Hz), 8.01 (1/2H, 
d,J=8.7Hz), 8.36-8.41 (1H,m), 8.42(1 H,d,J=2.7Hz), 8.63-8.67(1 H,m), 10.75(1/2H,brs), 10.80(1/2H,brs) 
ESI-MS(m/e):509[M+H] 

Example 227: 

5-(2,3-Difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0820] The entitled compound was obtained as a colorless solid in the same method as in Example 1 97 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2,3-difluorophenoxy)-5-(6-ethanesulfonyl-pyridin- 
3-y!oxy)-benzene-1,2-diamine obtained in Example 226 and pyrazine-2-carboxylic acid. " 

1 HNMR(CDCI 3 )5: 1.29(3H,t,J=7.4Hz), 3.38(1 H,q,J=7.4Hz), 3.39(1 H,q,J=7.4Hz), 6.72-6.78(1 H,m), 6.92-7.05(2H,m), 
7.22(1/2H l s), 7.33(1/2H,dd,J=8.8 J 2.7Hz) l 7.34(1/2H,dd,J=8.8,2.7Hz), 7.45(1/2H,s), 7.53(1/2H,s), 7.75(1/2H,s), 01 
(1/2H > d,J=8.8Hz),02(1/2H l d f J=8.8Hz),43(1H,d,J=2JHz),60(1/2H I ddJ=2.5 I 1^^ 69(1/2H, 
d,J=2.5Hz), 70(1/2H,d,J=2.5Hz), 61(1/2H,d,J=1.6Hz), 63(1/2H,d,J=1.6Hz), .52(1/2H,brs), 10.62(1/2H,brs) 
ESI-MS(m/e):510[M+H] 

Example 228: 

S-te.S-Difluoro-phenoxy^-n-methyl-IH-pyra^^ 

[0821] The entitled compound was obtained as a colorless solid in the same method as in Example 203 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2,3-difluorophenoxy)-5-(6-ethanesulfonyl-pyridin- 
S-yloxyJ-benzene-l^-diamine obtained in Example 226 and 1-methyl-1H-pyrazole-3-carboxylicacid. 
1 HNMR(CDCI 3 )5: 1 .29(3H,t,J=7.4Hz) t 3.37(1 H,q,J=7.4Hz), 3.38(1 H,q,J=7.4Hz), 3.97(2H,s), 3.98(1 H,s), 6.65-6.75 
(1/3H,m), 6.87(1/2H,brs), 6.89-7.01 (3H,m), 7.10-7.19(1H,m), 7.26-7.38(1 H,m), 7.30(1/2H,s), 7.45(2/3H,d,J=2.3Hz), 
7.47(1/3H,d,J=2.3Hz), 7.50-7.53(1/6H,m), 7.62-7.67(1/2H,m), 7.95-8.05(1 H.m), 8.39(1/3H,d,J=2.5Hz), 8.54(2/3H,d, 
J=2.5Hz), 10.00-1 0.25(1 H,m) 
ESI-MS(m/e):512[M+H] 
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Example 229: 

5-(2,4-Difluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanes 

[0822] The entitled compound was obtained as a colorless solid in the same method as in Example 221 (step 3) or 
in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-ethanesulfonyl-pyridin- 
3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 2,4-difluoro-phenol. 

1HNMR(CDCI 3 )5: 1.29(3H,t,J=7.4Hz), 3.37(1 H,q,J=7.4Hz), 3.38(1 H,q,J=7.4Hz), 6.81-6.95(2H,m), 6.95-7.05(1 H,m), 
7.06(1/2H,s), 7.33(1/2H,s), 7.32(1/2H,dd,J=8.6,2.7Hz), 7.34(1/2H,dd I J=8.6,2.7Hz), 7.37-7.41(1 H,m), 7.40(1/2H,s), 7.70 
(1/2H.S), 7.86-7.91 (1H,m), 8.00(1/2H,d,J=8.6Hz), 8.01(1/2H i d,J=8.6Hz) l 8.34-8.39(1 H,m), 8.46(1 H,d,J=2.7Hz), 
8.62-8.67(1 H,m), 10.67(1/2H,brs), 1 0.76(1 /2H,brs) 
ESI-MS(m/e):509[M+H] 

Example 230: 

5-(2,4-Difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0823] The entitled compound was obtained as a colorless solid in the same method as in Example 1 97 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2,4-dif!uorophenoxy)-5-(6-ethanesulfonyl-pyridin- 
3-yloxy)-benzene-1,2-diamine obtained in Example 229 and pyrazine-2-carboxylic acid. 

1 HNMR(CDCI 3 )5: 1.30(3H,t,J=7.4Hz), 3.38(1 H,q t J=7.4Hz), 3.39(1 H,q,J=7.4Hz), 6.82-6.95(2H,m), 6.98-7.05(1 H,m), 
7.08(1/2H,s), 7.34(1/2H,dd f J=8.6,2.7Hz), 7.35(1/2H,dd,J=8.6,2.7Hz), 7.38(1/2H,s), 7.44(1/2H,s), 7.74(1/2H,s), 8.02 
(1/2H t d,J=8.6Hz), 8.03(1/2H,d, J=8.6Hz), 8.46(1/2H,d,J=2.7Hz), 8.47(1/2H,d,J=2.7Hz), 8.58(1/2H I dd,J=2.7,1 .6Hz), 8.60 
(1/2H,dd,J=2.7,1.6Hz), 8.67(1 /2H,d,J=2.7Hz), 8.68(1/2H,d,J=2.7Hz), 9.59(1/2H,d,J=1.6Hz), 9.61(1/2H,d,J=1.6Hz), 
10.54(1/2H,brs), 10.69(1/2H,brs) 
ESI-MS(m/e):510[M+H] 

Example 231: 

5-(2,4-Difluoro-phenoxy)-2-(1-methyl-1H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazol^ 

[0824] The entitled compound was obtained as a colorless solid in the same method as in Example 203 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2,4-difluorophenoxy)-5-(6-ethanesulfonyl-pyridin- 
3-yloxy)-benzene-1,2-diamine obtained in Example 229 and 1-methyl-1H-pyrazole-3-carboxylicacid. 
1 HNMR(CDCI 3 )5: 1.28(3H,t,J=7.4Hz), 3.38(2H,q,J=7.4Hz), 3.98(3H,s), 6.78-6.85(1 H,m), 6.85-6.93(1 H,m), 6.93-6.98 
(1H,m), 6.93-6.98(1/2H,m), 6.99(1 H,d,J=2.3Hz), 7.02(1/2H,brs), 7.27-7.34(1 H,m), 7.36(1 /2H,brs), 7.46(1 H.d^.SHz), 
7.64(1/2H,brs), 7.99(1 H f d,J=8.6Hz), 8.43(1 H,d,J=2.7Hz), 10.19(1/2H,brs), 10.29(1/2H,brs) 
ESI-MS(m/e):512[M+H] 

Example 232: 

5-(2,5-Difiuoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzim»dazole 

[0825] The entitled compound was obtained as a white solid in the same method as in Example 221 (step 3) or in 
accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-ethanesulfonyl-pyridin- 
3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 2,5-difluoro-phenol. 

1 HNMR(CD 3 OD)5: 1.23(3H,t,J=7.4Hz), 3.38(2H t q,J=7.4Hz), 6.76-6.89(2H,m), 7.15-7.24(1H,m), 7.49-7.55(3H,m), 7.71 
(1H,s), 8.01(1H,td,J=7.4,2.3Hz), 8.04(1 H,d,J=7.4Hz), 8.32(1 H,d,J=7.4Hz), 8.40(1 H,d,J=2.3Hz), 8.77(1 H,d,J=4.3Hz) 
ESI-MS(m/e):509[M+H] 

Example 233: 

5-(2,5-Difluoro-phenoxy)-2-pyridin-1-oxido-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0826] 7.5 mg of m-chloroperbenzoic acid was added to a chloroform (1.5 ml) solution of 7.5 mg of 5-(2,5-difluoro- 
phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole obtained in Example 232, and the reac- 
tion liquid was stirred at 45°C for 1 hour. The solvent was evaporated away under reduced pressure, and the resulting 
residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile 
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phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The solvent of the resulting fraction was diluted with ethyl acetate, 
washed with aqueous saturated sodium bicarbonate, and dried with anhydrous sodium sulfate. The solvent was evap- 
orated away under reduced pressure to obtain the entitled compound as a pale yellow solid. 

1 HNMR(CD 3 OD)5: 1.23(3H,t,J=7.4Hz), 3.38(2H,q,J=7.4Hz), 6.78-6.90(2H,m), 7.20(1 H,td,J=9.8,5.1 Hz), 7.52(1 H.dd, 
J=6.6,3.1 Hz), 7.56(1 H.s), 7.62(1 H,t, J=8.2Hz), 7.73(1 H,t,J=8.2Hz), 7.78(1 H,s),8.04(1 H,d, J=8.2Hz), 8.41 (1 H,d, J=3. 1 Hz), 
8.51(1H,d,J=6.6Hz), 8.64(1 H,d,J=8.2Hz) 
ESI-MS(m/e):525[M+H] 

Example 234: 

5-(2,5-Difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0827] The entitled compound was obtained as a white solid in the same method as in Example 205 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2,5-difluorophenoxy)-5-(6-ethanesulfonyl-pyridin- 
3-yloxy)-benzene-1,2-diamine obtained in Example 232 and methyl pyrazin-2-imidate. 

1 HNMR(CD 3 OD)5: 1.24(3H,t,J=6.9Hz), 3.38(2H,q,J=6.9Hz), 6.77-6.91 (2H,m), 7.1 7-7.24(1 H,m), 7.51(1H,s), 7.52(1H, 
dd,J=7.4,4.3Hz), 7.74(1H,s),8.04(1H ) d,J=7.4Hz), 8.41(1H,d,J=2.3Hz), 8.74(1 H,d,J=4.3Hz), 8.80(1 H,dd,J=2.3,1.8Hz), 
9.51(1H,d,J=1.8Hz) 
ESI-MS(m/e):510[M+H] 

Example 235: 

5-(2,6-Dif1uoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0828] The entitled compound was obtained as a colorless solid in the same method as in Example 221 (step 3) or 
in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-ethanesulfonyl-pyridin- 
3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 2,6-difluoro-phenol. 

1 HNMR(CDCI 3 )5: 1.29(3H,t,J=7.4Hz), 3.38(1 H,q f J=7.4Hz), 3.39(1 H,q,J=7.4Hz), 6.68-6.75(1/2H,m), 6.90-7.00(2H,m), 
7.12-7.26(1 H,m), 7.27-7.53(3H,m), 7.68-7.72(1/2H,m), 7.84-7.92(1 H,m), 7.98-8.04(1 H,m), 8.31-8.39(1 H.m), 8.41 (1/2H, 
d,J=2.3Hz), 8.56(1/2H,d,J=2.3Hz), 8.57-8.63(1 H,m), 10.59-1 0.88(1 H,m) 
ESI-MS(m/e):509[M+H] 

Example 236: 

5-(2,6-Difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0829] The entitled compound was obtained as a colorless solid in the same method as in Example 1 97 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2,6-difluorophenoxy)-5-(6-ethanesulfonyl-pyridin- 
3-yloxy)-benzene-1,2-diamine obtained in Example 235 and pyrazine-2-carboxylic acid. 

1 HNMR(CDCI 3 )5: 1.29(3H,t,J=7.4Hz), 3.38(1/2H,q,J=7.4Hz), 3.39(1 H,q,J=7.4Hz), 3.40(1/2H,q,J=7.4Hz), 6.73-6.78 
(1/2H,m), 6.93-7.04(2H,m), 6.93-7.04(1/2H,m), 7.14-7.20(1/2H,m), 7.22(1/4H,s), 7.31-7.42(1 H,m), 7.44(1/4H,s), 7.45 
(1/4H.S), 7.53(1/4H,s), 7.74(1/4H,s), 7.75(1/4H,s), 8.00-8.05(1 H,m), 8.43(1/2H,d,J=2.7Hz), 8.56(1/4H,dd,J=2.5,1.6Hz), 
8.57(1/2H,d,J=2.7Hz), 8.59(1/4H,dd,J=2.5,1 .6Hz), 8.60(1/4H,dd,J=2.5,1.6Hz), 8.61(1/4H,dd,J=2.5,1.6Hz), 8.66(1/4H, 
d,J=2.5Hz), 8.67(1/4H,d,J=2.5Hz), 8.68(1/4H,d,J=2.5Hz), 8.69(1/4H,d,J=2.5Hz), 9.56(1/4H,d,J=1.6Hz), 9.60(1/4H,d, 
J=1.6Hz),9.61(1/4H,d,J=1.6Hz), 9.63(1/4H,d,J=1.6Hz), 10.36(1/4H,brs), 10.48(1/4H,brs), 10.51(1/4H,brs), 10.57(1/4H, 
brs) 

ESI-MS(m/e):510[M+H] 
Example 237: 

5-(2,6-Difluoro-phenoxy)-2-(1-methyl-1H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[0830] The entitled compound was obtained as a colorless solid in the same method as in Example 203 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2,6-difluorophenoxy)-5-(6-ethanesulfonyl-pyridin- 
3-yloxy)-benzene-1,2-diamine obtained in Example 235 and 1-methyl-1H-pyrazole-3-carboxylic acid. 
1 HNMR(CDCI 3 )5: 1.29(3H,t,J=7.4Hz), 3.38(2H,q,J=7.4Hz), 3.96(3H,s), 6.87(1/2H,brs), 6.93-7.00(3H,m), 7.10-7.1 7(1 H, 
m), 7.18(1/2H,s), 7.30(1/2H,s), 7.32-7.40(1 H,m), 7.34(1 H,d,J=2.5Hz), 7.63(1/2H,brs), 7.98-8.03(1 H,m), 8.54(1H,d, 
J=2.7Hz), 10.18(1/2H,brs), 10.35(1/2H,brs) 
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ESI-MS(m/e):512[M+H] 
Example 238: 

5-(2-Trifluoromethoxy-phenoxy)-2-pyra^^ 

[0831] The entitled compound was obtained as a colorless solid in the same method as in Example 1 96 (step 4), (step 
5) and Example 205 or in accordance with the method or by combining it with an ordinary method but using 5-fluoro- 

4- (6-ethanesulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 2-trifluoromethoxy-phe- 
nol. 

1 HNMR(CDCI 3 )5: 1.27(3H,t,J=7.4Hz), 3.36 and 3.37 (total 2H, each q,J=7.4Hz), 6.95-7.00(1 H,m), 7.12-7.46(5H,m), 
7.50 and 7.76(total 1H, each s), 7.98 and 8.00 (total 1H, each d,J=8.8Hz), 8.41(1H,d,J=2.7Hz), 8.59-8.62(1 H,m), 8.68 
(1H,d,J=2.4Hz), 9.61 and 9.63 (total 1H, each d,J=1.6Hz) 
ESI-MS(m/e):558[M+H] 

Example 239: 

5- (2-Fluoropyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[0832] The entitled compound was obtained as a colorless solid in the same method as in Example 221 (step 3) or 
in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-ethanesulfonyl-pyridin- 
3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 2-fluoro-pyridin-3-ol. 

1 HNMR(CDCI 3 )5: 1.29(3H,t,J=7.4Hz), 3.38(2H,q,J=7.4Hz), 7.11-7.16(1H,m), 7.24(1/2H,s), 7.26-7.35(2H,m), 7.41-7.45 
(1H,m), 7.43(1/2H,s), 7.55(1/2H,s), 7.72(1/2H,s), 7.88-7.94(2H,m), 7.99-8.03(1 H.m), 8.38-8.41 (2H,m), 8.65-8.67(1 H, 
m), 10.94(1/2H,brs), 10.98(1/2H,brs) 
ESI-MS(m/e):492[M+H] 

Example 240: 

5-(2-Fluoropyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0833] The entitled compound was obtained as a colorless solid in the same method as in Example 1 97 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-fluoropyridin-3-yloxy)-5-(6-ethanesulfonyl- 
pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 239, and pyrazine-2-carboxylic acid. 
1 HNMR(CDCI 3 )5: 1 .30(3H,t,J=7.4Hz), 3.38(1 H,q,J=7.4Hz), 3.39(1 H,q,J=7.4Hz), 7.13-7.24(1 H,m), 7.24(1/2H,s), 
7.26-7.39(2H,m), 7.47(1/2H,s), 7.56(1/2H,s), 7.77(1/2H,s), 7.95-8.05(2H,m), 8.40(1 H,d,J=2.3Hz), 7.62(1/2H,dd, 
J=2.4,1.6Hz), 8.63(1/2H,dd,J=2.4,1.6Hz), 8.70(1/2H,d,J=2.4Hz), 8.71(1/2H,d,J=2.4Hz), 9.62(1/2H,d,J=1.6Hz), 9.63 
(1/2H,d,J=1.6Hz), 10.45(1/2H,brs), 10.51 (1/2H,brs) 
ESI-MS(m/e):493 [M+H] 

Example 241: 

5-(2-Fluoropyridin-3-vloxy)-2-(1H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-vloxy)-1H-benzimidazol^ 

[0834] The entitled compound was obtained as a colorless solid in the same method as in Example 202 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-fluoropyridin-3-yloxy)-5-(6-ethanesulfonyl- 
pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 239, and 1 H-pyrazole-3-carboxaldehyde. 
1 HNMR(CDCI 3 )5: 1.29(3H,t,J=7.4Hz) f 3.37(2H,q t J=7.4Hz), 7.07(1 H,d,J=2.7Hz), 7.08-7.1 3(1 H,m), 7.20(1/2H,brs), 
7.24-7.30(2H,m), 7.34(1 /2H,brs), 7.52(1/2H,brs), 7.65(1 /2H,brs), 7.71(1H,d,J=2.7Hz), 7.88-7.92(1 H,m), 7.99(1H,d, 
J=8.6Hz), 8.33(1 H,d,J=2.7Hz) 
ESI-MS(m/e):481 [M+H] 

Example 242: 

5-(2-Chloropyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxv)-2-pyridin-2-yl-1H-benzimidazole 

[0835] The entitled compound was obtained as a colorless solid in the same method as in Example 221 (step 3) or 
in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-ethanesulfonyl-pyridin- 
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3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 2-chloro-pyridin-3-ol. 

1 HNMR(CDCI 3 )8: 1.29(3H,t,J=7.4H2) l 3.38(2H,q,J=7.4Hz) 1 7.14-7.20(2H,m), 7.28(1/2H,s), 7.20-7.31 (1H,m), 7.40-7.46 
(1H,m), 7.46(1/2H,s), 7.60(1/2H,s), 7.76(1/2H,s), 7.88-7.93(1 H,m), 8.00(1/2H,d,J=8.6Hz) l 8.01(1/2H,d,J=8.6Hz), 
8.11-8.16(1H,m), 8.31-8.35(1H,m), 8.38-8.42(1 H,m), 8.64-8.68(1 H,m), 10.82-10.95(1 H.m) 
ESI-MS(m/e): 508 [M+H] 

Example 243: 

5-(2-Chloropyridin-3-ylo)cy)-6-(6-efo 

[0836] The entitled compound was obtained as a colorless solid in the same method as in Example 1 97 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-chloropyridin-3-yloxy)-5-(6-ethanesulfonyl- 
pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 242 and pyrazine-2-carboxylic acid. 
1 HNMR(CDCI 3 )5: 1,29(3H,t,J=7.4Hz), 3.37(2H,q,J=7.4Hz), 7.18-7.24(2H,m), 7.30(1/2H,s), 7.31(1/2H,dd,J=8.6,2.7Hz), 
7.32(1/2H,dd,J=8.6,2.7Hz), 7.51(1/2H,s), 7.61(1/2H,s), 7.81(1/2H,s), 8.02(1/2H,d,J=8.6Hz), 8.04(1/2H,d,J=8.6Hz), 
8.15-8.20(1 H.m), 8.35(1/2H,d,J=2.7Hz), 8.36(1/2H,d,J=2.7Hz), 8.63(1/2H,dd,J=2.3,1 .6Hz), 8.64(1/2H,dd,J=2.3,1 .6Hz), 
8.72(1/2H,d,J=2.3Hz), 8.73(1/2H,d,J=2.3Hz), 9.64(1/2H,d,J=1.6Hz), 9.65(1/2H,d,J=1.6Hz), 10.60(1/2H,brs), 10.68 
(1/2H,brs) 

ESI-MS(m/e):509[M+H] 
Example 244: 

5-(2-Chloropyridin-3-yloxy)-2-(1-methyl-1H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzt 

[0837] The entitled compound was obtained as a colorless solid in the same method as in Example 203 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-chloropyridin-3-yloxy)-5-(6-ethanesulfonyl- 
pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 242 and 1-methyl-1H-pyrazole-3-carboxylic acid. 
lHNMR(CDCI 3 )8:1.29(3H l t t J=7.4Hz) f 3.37(2H,q,J=7.4Hz), 4.01 (3H,s), 7.01 (1H,d,J=2.3Hz), 7.12-7.17(2H,m), 7.26(1H, 
dd,J=8.8,2.7Hz), 7.39(1/2H,brs), 7.48(1/2H l brs), 7.49(1 H,d,J=2.3Hz), 7.58(1 /2H,brs), 7.69(1/2H,brs), 7.99(1H,d, 
J=8.8Hz), 8.10-8.15(1H,m), 8.31(1H,d,J=2.7Hz), 10.28(1H,brs) 
ESI-MS(m/e):511 [M+H] 

Example 245: 

5-(2-Cyano-pyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[0838] The entitled compound was obtained as a colorless solid in the same method as in Example 2 1 8 or in accordance 
with the method or by combining it with an ordinary method but using 5-fIuoro-4-(6-ethanesulfonyl-pyridin-3-yloxy)-2- 
nitro-phenylamine obtained in Example 221 (step 2) and 1-oxy-pyridin-3-ol. 

1 HNMR(CDCI 3 )6: 1 .30(3H,t,J=7.4Hz), 3.37(2H,q,J=7.4Hz), 7.12-7.26(3H,m), 7.38-7.45(2H,m), 7.45(1/2H,s), 7.46(1/2H, 
s), 7.75(1H,s), 7.89-7.94(1 H,m), 7.99-8.05(1 H,m), 8.22-8.26(1 H,m), 8.39-8.43(1 H,m), 8.67-8.70(1 H,m), 10.88(1H,brs) 
ESI-MS(m/e):499[M+H] 

Example 246: 

5-(2-Cyanopyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0839] The entitled compound was obtained as a colorless solid in the same method as in Example 1 97 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-cyanopyridifl-3-yloxy)-5-(6-ethanesulfonyl- 
pyridin-S-yloxyJ-benzene-l^-diamine obtained in Example 245 and pyrazine-2-carboxylic acid. 
1 HNMR(CDCI 3 )5: 1.35(3/2H,t I J=7.4Hz), 1.37(3/2H,t,J=7.4Hz) > 3.38(1 H,q,J=7.4Hz), 3.39(1 H.q^^Hz), 7.19-7.26(2H, 
m), 7.42-7.47(1 H,m), 7.53(1/2H,s), 7.54(1/2H,s), 7.80(1/2H,s), 7.81(1/2H,s), 8.04(1/2H,d,J=8.6Hz), 8.05(1/2H,d, 
J=8.6Hz), 8.22-8.25(1 H,m), 8.40-8.43(1 H,m), 8.64-8.66(1 H,m), 8.73(1 H 1 d,J=2.5Hz), 9.65(1 H,d,J=1.5Hz), 10.87(1/2H, 
brs), 10.90(1/2H,brs) 
ESI-MS(m/e):500[M-H] 
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Example 247: 

5-(2-Dif1uoromethoxy-pyridin-3-yloxy)-6-(6-ethanes 

5 [0840] The entitled compound was obtained as a colorless solid in the same method as in Example 221 (step 3) or 
in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-ethanesulfonyl-pyridin- 
3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 2-difluoromethoxy-pyridin-3-ol. 
1 HNMR(DMSO-d 6 )8: 1.10(3H,t,J=7.4Hz), 3.36(2H,q,J=7.4Hz), 7.18-7.25(1 H,m), 7.31-7.87(6H,m), 7.94-8.07(3H,m), 
8.32-8.36(1 H,m), 8.46-8.49(1 H,m), 8.77(1 H,s) 

10 ESI-MS(m/e):540[M+H] 

Example 248: 

5-(2-Difluoromethoxy-pyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzim 

15 

[0841 ] The entitled compound was obtained as a colorless solid in the same method as in Example 205 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-difluoromethoxy-pyridin-3-yloxy)-5-(6- 
ethanesulfonyl-pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 247 and methyl pyrazin-2-imidate. 
1 HNMR(CDCI 3 )5: 1.30(3H,t,J=7.4Hz), 3.37(2H,q,J=7.4Hz), 7.07-7.1 1(1H,m), 7.17 and 7.76 (total IH.each s), 7.29-7.34 
20 (2H,m), 7.37(1 H,t,J=72.8Hz), 7.46(1 H,s), 7.96-8.03(2H,m), 8.43(1 H,s), 8.60 and 8.62 (total 1H, each s), 8.69(1 H,s), 
9.60 and 9.63 (total 1H, each d,J=1.5Hz) 
ESI-MS(m/e):541[M+H] 

Example 249: 

25 

5- (2-Difluoromethoxy-pyridin-3-yloxy)-6-(6-ethan 
dazole 

[0842] The entitled compound was obtained as a colorless solid in the same method as in Example 203 or in accordance 
30 with the method or by combining it with an ordinary method but using 4-(2-difiuoromethoxy-pyridin-3-yloxy)-5-(6- 
ethanesulfonyl-pyridin-3-yloxy)-benzene-1 ,2-diamine obtained in Example 247 and 1-methyl-1H-pyrazole-3-carboxylic 
acid. 

1 HNMR(DMSO-d 6 )5:1.10(3H,t,J=7.4Hz), 3.36(2H,q,J=7.4Hz) J 4.00(3H,s), 6.88(1 H.d.J=2.3Hz), 7.19(1 H.brs), 7.26-7.75 
(4H,m), 7.63(1 H,t,J=72.4Hz), 7.90-7.99(3H,m), 8.45(1 H,d,J=2.7Hz) 
35 ESI-MS(m/e):543 [M+H] 

Example 250: 

6- Benzyloxy-5-(2-fluorophenoxy)-2-pyrazin-2-yl-1H-benzimidazole 

40 

(Step 1 ) Production of 4-benzyloxy-3-fluoroaniline: 

[0843] 2.91 ml of hydrazine monohydrate and about 1 g of developed Raney nickel catalyst were added to a methanol 
(60 ml) solution of 4.94 g of 4-benzyloxy-3-fluoronitrobenzene, and the reaction liquid was stirred at room temperature 
45 for 2 hours. The catalyst was removed through filtration through Celite, and the solvent was evaporated away under 
reduced pressure to obtain the entitled compound as a yellow oily substance. 

(Step 2) Production of N-(4-benzyloxy-3-fluorophenyl)pyrazinecarboxamide: 

so [0844] 2.59 g of pyrazine-2-carboxylic acid and 4.73 g of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide monohydro- 
chloride were added to a pyridine (60 ml) solution of 4.13 g of 4-benzyloxy-3-fluoroaniline, and the reaction liquid was 
stirred overnight at room temperature. Pyridine was evaporated away under reduced pressure, and then water was 
added to it. The resulting deposit was taken out through filtration to obtain the entitled compound as a brown solid. 

55 (Step 3) Production of N-(4-benzyloxy-5-fluoro-2-nitrophenyl)pyrazinecarboxamide: 

[0845] 40 ml of trifluoroacetic acid and 1 .99 g of potassium nitrate were added to a chloroform (40 ml) suspension of 
5.80 g of N-(4-benzyloxy-3-fluorophenyl)pyrazinecarboxamide, with cooling with ice, and the reaction liquid was stirred 
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overnight at room temperature. The solvent was evaporated away under reduced pressure, and aqueous saturated 
sodium bicarbonate was added to it. The resulting solid was washed with a mixed solvent of ethyl acetate and hexane 
to obtain the entitled compound as a yellow solid. 

5 (Step 4) Production of N-(4-benzyloxy-5-(2-fluorophenoxy)-2-nitrophenyl)pyrazinecarboxamide: 

[0846] 0.54 ml of 2-fluoro phenol and 2.53 g of potassium carbonate were added to a dimethylformamide (16 ml) 
solution of 2.14 g of N-(4-benzyloxy-5-fluoro-2-nitrophenyl)pyrazinecarboxamide, and the reaction liquid was stirred at 
90°C for 5 hours, and then water was added to it. The resulting deposit was taken out through filtration to obtain the 
10 entitled compound as a yellow solid. 

(Step 5) Production of 5-benzyloxy-6-(2-fluorophenoxy)-2-pyra2in-2-yl-1H-benzimidazole: 

[0847] 3.72 g of tin(ll) chloride dihydrate was added to a dimethylformamide (16 ml) suspension of 1.52 g of N-(4- 
15 benzyloxy-5-(2-fluorophenoxy)-2-nitrophenyl)pyrazinecarboxamide, and the reaction liquid was stirred overnightat80°C. 
The reaction liquid was diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate, water and 
saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced 
pressure, and the resulting residue was washed with a mixed solvent of ethyl acetate and hexane to obtain the entitled 
compound as a yellow solid. 

20 iHNMR(DMSO-d 6 )5: 5.15 and 5.17 (total 2H, each s), 6.78-6.93(1 H,m), 7.06-7.40(9H,m), 7.54 and 7.57 (total 1H, each 
s), 8.73 and 8.74 (total 1H, each s), 8.76-8.79 (1H,m), 9.43 and 9.44 (total 1H, each d, J=1.6Hz) 
ESI-MS(m/e):413[M+H] 

Example 251: 

25 

5- (2-Fluoro-phenoxy)-2-pyrazin"2-yl-6-(2-cyano-pyrimidin-5-yloxy)-1H-benzimidazole 
(Step 1) Production of 5-(2-fluorophenoxy)-6-hydroxy-2-pyrazin-2-yl-1H-benzimidazole: 

30 [0848] 500 mg of 20 % palladium hydroxide-carbon catalyst was added to a suspension of 697 mg of 5-benzyloxy- 

6- (2-fluorophenoxy)-2-pyrazin-2-yl-1H-benzimidazole obtained in Example 250, in 10 ml of methanol and 10 ml of tet- 
rahydrofuran, and the reaction liquid was stirred in a hydrogen atmosphere at room temperature for 1 hour. The catalyst 
was removed through filtration through Celite, the solvent was evaporated away under reduced pressure, and the residue 
was purified through silica gel column chromatography (developing solvent: ethyl acetate) to obtain the entitled compound 

35 as a yellow solid. 

(Step 2) Production of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl-6-(2-cyano-pyridin-5-yloxy)-1H-benzimidazole: 

[0849] 7.0 mg of 5-bromo-2-cyano-pyrimidine and 1 5 mg of cesium carbonate were added to an N-methylpyrrolidinone 
*o (0.5 ml) solution, of 7.0 mg of 5-(2-fluorophenoxy)-6-hydroxy-2-pyrazin-2-yl-1H-benzimidazole obtained in the step 1, 
and the reaction liquid was stirred at 90°C for 15 minutes. The reaction mixture was purified through reversed-phase 
middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoro- 
acetic acid]. The resulting fraction was diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate, 
and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled 
45 compound a colorless solid. 

1 HNMR(CD 3 OD)5: 7.01-7.58(5H,m), 7.64-7.82(1 H,m), 8.52(2H,s), 8.67(1H,s), 8.74(1H,s), 9.44(1H,s) 
ESI-MS(m/e):426[M+H] 

Example 252: 

50 

5-(2-Fluoro-phenoxy)-2-pyrazin-2-yl-6-(6-cyano-pyridin-3-yloxy)-1H-benzimidazole 

[0850] The entitled compound was obtained as a yellow solid in the same method as in Example 251 (step 2) or in 
accordance with the method or by combining it with an ordinary method but using 5-(2-fluorophenoxy)-6-hydroxy-2- 
55 pyrazin-2-yl-1H-benzimidazole obtained in Example 251 (step 1) and 5-bromo-2-cyanopyridine. 

1 HNMR(CD 3 OD)5: 7.01-7.30(5H,m), 7.42(1 H,dd,J=8.6,3.1 Hz), 7.55-7.77(1 H,m). 7.81(1H,d,J=8.6Hz), 8.39(1 H,d, 

J=3.1Hz), 8.71 (1H,s), 8.77(1 H,s), 9.47(1 H,s) 

ESI-MS(m/e):425[M+H] 
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Example 253: 

5-(2-Fluoro-phenoxy)-2-pyrazin»2-yl-6-(6-trifluoromethyl-pyridin-3-yloxy 

5 [0851] 16 mg of 5-bromo-2-trifluoromethyl-pyridine, 50 mg of cesium carbonate and 10 mg of copper(ll) oxide were 
added to an N-methylpyrrolidinone (1 ml) solution of 21 mg of 5-(2-fluorophenoxy)-6-hydroxy-2-pyrazin-2-yl-1H-benz- 
imidazole obtained in Example 251 (step 1), and the reaction liquid was stirred at 130°C for 5 hours. The deposit was 
separated through filtration, and the solution was purified through reversed-phase middle-pressure liquid chromatography 
[ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The resulting fraction was 

10 diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate, and dried with anhydrous sodium sulfate. 
The solvent was evaporated away under reduced pressure to obtain the entitled compound as a brown solid. 
1 HNMR(CD 3 OD)8: 6.70-7.84(6H,m), 7.49(1 H,dd,J=8.8Hz,2.8Hz), 7.78(1 H,d,J=8.8Hz), 8.39(1 H,d,J=2.8Hz), 8.73(1H, 
s), 8.80(1 H,s), 9.49(1 H,s) 
ESI-MS(m/e):468 [M+H] 

15 

Example 254: 

5-(2,6-Dif1uoro-phenoxy)-4-fluoro-2-pyrazin-2-yl-6-(6-meth^ 

20 (Step 1 ) Production of 2,3-difluoro-1-(6-methanesulfonyl-pyridin-3-yloxy)-4-nitro-benzene: 

[0852] 1 1 2 mg of 6-methanesulfonyl-pyridin-3-ol and 1 00 mg of potassium carbonate were added to an N-methylpyr- 
rolidinone (3 ml) solution of 135 mg of 2,3,4-trifluoro-nitrobenzene, and the reaction liquid was stirred at 50°C for 1 hour. 
The reaction liquid was diluted with ethyl acetate, washed with water and saturated saline in order, and dried with 
25 anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was 
purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 1/1) to obtain the entitled 
compound. 

(Step 2) Production of N-2,3-difIuoro-4-(6-methanesulfonyl-pyridin-3-yloxy)-6-nitrophenyl)pyrazinecarboxamide: 

30 

[0853] 0.2 ml of hydrazine monohydrate and about 0.01 g of developed Raney nickel were added to a methanol (3 
ml) solution of 22 mg of 2,3-difluoro-1-(6-methanesulfonyl-pyridin-3-yIoxy)-4'' n i tro benzene, and the reaction liquid was 
stirred at room temperature for 15 minutes. The catalyst was removed through filtration through Celite, and the solvent 
was evaporated away under reduced pressure to obtain a crude product. 12 mg of pyrazine-2-carboxylic acid and 25 
35 mg of 1-(3-dimethylaminopropyl)-3-ethy!carbodiimide monohydrochloride were added to a pyridine (1 ml) solution of the 
resulting crude product, and the reaction liquid was stirred overnight at room temperature. The reaction liquid was diluted 
with ethyl acetate, washed with water and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent 
was evaporated away under reduced pressure to obtain a crude product. 0.1 ml of fuming nitric acid was added to a 
trifluoroacetic acid (2 ml) solution of the crude product, and the reaction liquid was stirred overnight at 45°C. The solvent 
was evaporated away under reduced pressure, and the resulting residue was purified through partitioning thin-layer 
chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 20/1 ) to obtain the entitled compound. 

(Step 3) Production of 5-(2,6-difluorcHphenoxy)-4-fluoro-2-pyrazin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-b 
imidazole: 

45 

[0854] 8 mg of 2,6-difluorophenol and 8 mg of potassium carbonate were added to an N-methylpyrrolidinone (0.5 ml) 
solution of 8.6 mg of N-(2,3-difluoro4-(6-methanesulfonyl-pyridin-3-yloxy)-6-nitro-phenyl)pyrazinecarboxamide, and the 
reaction liquid was stirred at 90°C for 15 minutes. 75 mg of tin(ll) chloride dihydrate was added to it, and the reaction 
liquid was stirred overnight at 90°C. Further, 3 mg of p-toluenesulfonic acid was added to it, and the reaction liquid was 
so stirred at 90°C for 2 hours. The deposit was taken out through filtration, and purified through reversed-phase middle- 
pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. 
The solvent of the resulting fraction was diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate, 
and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled 
compound as a brown solid. 

55 1HNMR(CD 3 0D)8: 3.22(3H,s), 6.93-6.99(2H,m), 7.01-7.10(1 H,m), 7.30-7.45(1 H,m), 7.47-7.51 (1H,m), 8.02(1H,d, 
J=8.6Hz), 8.37(1 H,d,J=2.3Hz), 8.75(1 H,d,J=2.3Hz), 8.80(1 H,s), 9.56(1 H,s) 
ESI-MS(m/e):514[M+H] 



EP1 702 919 A1 

Example 255: 

5-(2 t 6-Difluoro-phenoxy)-7-fluor(>-2-pyridin-2-yl-6-^^^ 

5 (step 1 ) Production of 2,3-difluoro-1-(2,6-difluoro-phenoxy)-4- n i tr o-benzene: 

[0855] 470 mg of 2,6-difIuoro-phenol and 1 .5 g of tetrabutylammonium bromide were added to an N-methylpyrrolidinone 
(13 ml) solution of 500 mg of 2,3,4-trifluoro-nitrobenzene, and the reaction liquid was stirred overnight at 130°C. The 
reaction liquid was diluted with ethyl acetate, washed with water and saturated saline in order, and dried with anhydrous 
10 sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through 
silica gel column chromatography (developing solvent: hexane/ethyl acetate = 4/1) to obtain the entitled compound. 

(Step 2) Production of 5-(2,6-difluoro-phenoxy)-7-fluoro-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzim- 
idazole: 

15 

[0856] The entitled compound was obtained as a white solid in the same method as in Example 254 (step 2), (step 
3) or in accordance with the method or by combining it with an ordinary method but using 2,3-difluoro-1-(2,6-difluoro- 
phenoxy)-4-nitro-benzene and 6-ethanesulfonyl-pyridin-3-ol obtained in Reference Example 4 in order. 
1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.4Hz), 3.41(2H,q,J=7.4Hz), 6.91-6.96(1 H,m), 7.14(2H,t,J=8.4Hz), 7.27-7.34(1 H,m), 
20 7.48-7.54(1 H,m), 7.63(1H,dd,J=8.8 I 2.7Hz), 7.99(1 H,t,J=7.6Hz), 8.10(1 H,d,J=8.8Hz), 8.31-8.37(1 H,m), 8.59(1H,d. 
J=2.7Hz), 8.70-8.76(1 H,m) 
ESI-MS(m/e):527[M+H] 

Example 256: 

25 

5-(Pyridin-2-yloxy)-2-pyridin-2-yl-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[0857] The entitled compound was obtained as a brown solid in the same method as in Example 14 or in accordance 
with the method or by combining it with an ordinary method but using 5-fluoro-4-(4-methanesulfonyl-phenoxy)-2-nitro- 
30 phenylamine obtained in Example 14 and 2-hydroxypyridine. 

1 HNMR(CD 3 OD)5: 3.09(3H,s), 6.81(1H,d,J=8.2Hz), 7.02(2H,d > J=8.6Hz), 7.02-7.07(1 H,m), 7.49-7.54(1 H,m), 7.55(1H, 
s), 7.63(1 H,s), 7.71 -7.77(1 H,m), 7.83(2H,d,J=8.6Hz), 7.98-8.03(2H,m), 8.31(1H,d,J=7.6Hz), 8.76(1 H,d,J=4.3Hz) 
ESI-MS(m/e):459[M+H] 

35 Example 257: 

5-(2-Difluoromethoxy-pyridin-3-yloxy)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0858] The entitled compound was obtained as a pale yellowsolid in the same method as in Example 1 4 or in accordance 
40 with the method or by combining it with an ordinary method but using 5-fluoro-4-(4-methanesulfonyl-phenoxy)-2-nitro- 
phenylamine obtained in Example 14 and 2-difluoromethoxy-pyridin-3-ol. 

1 HNMR(CD 3 OD)5: 3.10(3H,s), 7.05(2H,d,J=8.4Hz), 7.13-7.20(1 H,m), 7.33-7.70(4H,m), 7.48(1 H,t,J=72.8Hz), 7.87(2H, 

d,J=8.4Hz), 7.92(1 H,d,J=4.5Hz), 8.01 (1H,t,J=7.4Hz 8.32(1 H,d,J=7.8Hz), 8.77(1 H.brs) 

ESI-MS(m/e):525[M+H] 

45 

Example 258: 

5-(1-Methyl-2-oxo-1,2-dihydro-pyridin-3-yloxy)-6-(4-m 

50 [0859] The entitled compound was obtained as a brown solid in the same method as in Example 14 or in accordance 
with the method or by combining it with an ordinary method but using 5-fluoro-4-(4-methanesulfonyl-phenoxy)-2-nitro- 
phenylamine obtained in Example 14 and 1-methyl-2-oxo-1,2-dihydro-pyridin-3-ol. 

1 HNMR(CDCI 3 )5: 3.04(3H,s), 3.56(3H,s), 6.06(1 H,td,J=7.0,2.7Hz), 6.84(1/2H,d,J=7.4Hz), 6.88(1/2H,dd,J=7.4,1.8Hz), 
7.05-7.15(3H,m), 7.20(1/2H,s), 7.28(1/2H,d,J=1 .2Hz), 7.38(1 H,dd,J=6.6,4.7Hz), 7.46(1/2H,s), 7.60(1/2H,s), 7.80-7.90 
55 (3H,m), 8.36(1 H,t,J=7.2Hz) t 8.62(1 H,d,J=4.4Hz) 
ESI-MS(m/e):489[M+H] 
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Example 259: 

5-(2-Difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfonyW 

(Step 1) Production of 5-f1uoro-4-(4-ethanesulfonyl-phenoxy)-2-nitro-phenylamine: 

[0860] The entitled compound was obtained in the same method as in Example 14 or in accordance with the method 
or by combining it with an ordinary method but using 6-ethanesulfonyl-pyridin-3-ol. 

(Step 2) Production of 5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesul^^^ 
dazole: 

[0861 ] The entitled compound was obtained as a pale yellow solid in the same method as in Example 1 4 or in accordance 
with the method or by combining it with an ordinary method but using 5-fluoro-4-(4-ethanesulfonyl-phenoxy)-2-nitro- 
phenylamine and 2-difluoromethoxy-pyridin-3-ol. 

1 HNMR(CD 3 OD)5: 1.20(3H > t,J=7.4Hz) > 3.15(2H,q,J=7.4Hz), 7.04(2H,d,J=8.4Hz), 7.06-7.15(1 H.m), 7.30-7.70(4H,m), 
7.46(1 H,t,J=72.9Hz), 7.80(2H,d,J=8.4Hz), 7.89(1 H,d,J=4.3Hz), 7.99(1 H,t,J=7.7Hz), 8.30(1 H,d,J=8.0Hz) 1 8.74(1 H.brs) 
ESI-MS(m/e):539[M+H] 

Example 260: 

5-(2-Difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0862] The entitled compound was obtained as a pale yellow solid in the same method as in Example 197 or in 
accordance with the method or by combining it with an ordinary method but using 4-(2-difluoromethoxy-pyridin-3-yloxy)- 
5-(4-ethanesulfonyl-phenoxy)-benzene-1,2-diamine obtained in Example 259 (step 2). 

1 HNMR(CDCI 3 )5: 1 .27 and 1 .28 (total 3H,each t,J=7.4Hz), 3.09 and 3.10 (total 2H,each q,J=7.4Hz), 6.98 and 6.99 (total 
2H,each d,J=9.0Hz), 7.04-7.10(1H,m), 7.23 and 7.42 (total 1H,each s),7.25-7.30(1H,m), 7.36 and 7.37 (total IH.each 
t,J=73.0Hz), 7.52 and 7.73(total IH.each s), 7.80 and 7.81 (total 2H,each d,J=9.0Hz), 7.90-7.96(1 H,m), 8.58-8.63(1 H, 
m), 8.68 and 8.69(total IH.each d,J=2.4Hz), 9.61 and 9.63(total IH.each d,J=1.5Hz) 
ESI-MS(m/e):540[M+H] 

Example 261: 

5-(2.4-Difluoro-phenoxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0863] The entitled compound was obtained as a white solid in the same method as in Example 259 or in accordance 
with the method or by combining it with an ordinary method but using 4-fluoro-5-(4-ethanesulfonyl-phenoxy)-2-nitro- 
phenylamine obtained in Example 259 (step 1) and 2,4-difluoro-phenol. 

1 HNMR(CD 3 OD)5: 1.21(3H,t,J=7.4 Hz), 3.19(2H,q,J=7.4 Hz). 6.89-6.95(1 H,m), 7.01-7.12(2H,m). 7.1 1(2H,d,J=8.4 Hz). 
7.23-7.67(3H,m), 7.84(2H,d,J=8.4 Hz), 7.99(1 H,t,J=7.4 Hz), 8.29(1 H,d.J=8.2 Hz), 8.75(1 H.brs) 
ESI-MS(m/e):508[M+H] 

Example 262: 

4-(1-Methyl-1H-imidazol-2-ylsulfanyl)-6-(4-dimethylcarbamoyl-phenoxy)-2-pyridin-2-yl-1H-benzimidaz^^ 

[0864] The entitled compound was obtained as a pale brown solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using 1-methyl-1H-imidazol-2-thiol and 4-hydroxy-N.N- 
dimethylbenzamide in order. 

1 HNMR(CDCI 3 )5: 3.09(6H,s), 3.87(3H,s), 6.69(1 H,s). 6.74(1 H.s), 6.79-6.89(2H,m), 7.07(2H,d,J=8.4Hz), 7.16(1 H.d, 
J=2.0Hz), 7.42(2H,d,J=8.4Hz), 7.53(1 H,t.J=7.6Hz), 7.64(1 H,d,J=2.0Hz), 8.17(1H.d,J=7.4Hz) 
ESI-MS(m/e):471 [M+H] 
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Example 263: 

4-(F^ridin-2-ylsulfanyl)-6-(4-dimethylrarbarnoyl^ 

[0865] The entitled compound was obtained as a pale brown solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using pyridine-2-thiol and 4-hydroxy-N.N-dimethylben- 
zamide in order. 

1 HNMR(CDCI 3 )5: 3.05(3H,s), 3.09(3H,s), 6.90-7.08(4H,m), 7.30-7.65(6H,m), 7.85(1 H,t,J=7.5Hz) f 8.37(1 H.d^.SHz), 

8.45(1 H,d, J=3.9Hz), 8.62(1 H,d, J=4.7Hz) 

ESI-MS(m/e):468[M+H] 

Example 264: 

4-(2 t 6-Difluoro-phenoxy)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0866] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 
or by combining it with an ordinary method but using 2,6-difluoro-phenol and 4-methanesulfonyl-phenol in order. 
1 HNMR(CD 3 OD)5: 3.22(3H,s), 6.25(1H,s), 7.16-7.24(3H,m), 7.49-7.54(1 H,m), 7.60-7.66(1 H,m), 7.70-7.78(1 H,m), 7.95 
(2H,d,J=8.4Hz), 8.02(1 H,m), 8.40(1 H,d,J=4.7Hz), 8.70(1H f d,J=2.3Hz), 8.78(1 H,d,J=2.3Hz) 
ESI-MS(m/e):494[M+H] 

Example 265: 

4-(1-Methyl-2-oxo-1 > 2-dihydro-pyridin-3-yloxy)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzim 

[0867] The entitled compound was obtained as a pale yellow solid in the same method as in Example 67 or in accordance 
with the method or by combining it with an ordinary method but using 3-hydroxy-1-methyl-1H-pyridin-2-one and 4- 
methanesulfonyl-phenol in order. 

1 HNMR(CD 3 OD)8: 3.10(3H,s), 3.63(3H,s), 6.35(1 H,t,J=7.1 Hz), 6.39(1H,s), 7.06(1H,s), 7.16(2H,d,J=8.0Hz), 7.34(1H,d, 
J=7.2Hz), 7.42-7.52(1 H,m), 7.53(1H,dd ,J=6.8,1 .6Hz), 7.90(2H,d,J=8.0Hz), 7.91-8.00(1H,m), 8.28-8.38(1H,m),8.71(1H, 

s) 

ESI-MS(m/e):489[M+H] 
Example 266: 

4-(2 > 6-Difluoro-phenoxy)-6-(6-methanesulfonyi-pyridin-3-yloxv)-2-pyrazin-2-yl-1H-benzimidazole 

[0868] The entitled compound was obtained in the same method as in Example 68 or in accordance with the method 
or by combining it with an ordinary method but using 2,6-difluoro-phenol and 6-methanesulfonyl-pyridin-3-ol obtained 
in Reference Example 3, in order. 

1 HNMR(CD 3 OD)6: 3.22(3H,s), 6.39(1H,s), 7.16-7.24(2H,m), 7.21(1H,d,J=8.6Hz), 7.32-7.40(1 H t m), 7.54-7.58(1 H,m) t 

8.06(1 H,d,J=8.6Hz), 8.47(1 H l d,J=2.3Hz), 8.72(1 H t d,J=2.3Hz), 8.79(1H,s), 9.56(1H,s) 

ESI-MS(m/e):496[M+H] 

Example 267: 

4-(2 t 6-Difluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[0869] The entitled compound was obtained in the same method as in Example 196 (step 6) or in accordance with 
the method or by combining it with an ordinary method but using 3-(2,6-difluorophenoxy)-5-(6-methanesulfonyl-pyridin- 
3-yloxy)-benzene-1 ,2-diamine obtained in Example 266. 

1 HNMR(CD 3 OD)5: 3.32(3H,s), 6.47(1H,s), 7.19-7.26(3H t m), 7.34-7.42(1 H,m), 7.56-7.63(2H,m), 8.05-8.1 1(2H,m), 8.41 

(IH.d^B.eHz), 8.48(1 H,d,J=2.3Hz) l 8.83(1 H,d,J=4.7Hz) 

ESI-MS(m/e):495[M+H] 
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Example 268: 

4-(2,6-Difluoro-phenoxy)-6-(6^thanesu 

[0870] The entitled compound was obtained in the same method as in Example 68 or in accordance with the method 
or by combining it with an ordinary method but using 2,6-difluoro-phenol and 6-ethanesulfonyl-pyridin-3-ol obtained in 
Reference Example 4, in order. 

1 HNMR(CD 3 OD)8: 1.25(3H,t,J=7.4Hz), 3.40(2H,q.J=7.4Hz) f 6.38(1H,s), 7.10-7.25(3H,m), 7.32-7.40(1 H,m), 7.56(1H f 
dd,J=8.6,2.3Hz), 8.06(1 H,d,J=9.0Hz), 8.48(1 H,d,J=2.7Hz), 8.72(1 H,d,J=2.7Hz) ( 8.79(1 H,s), 9.56(1 H,s) 
ESI-MS(m/e):510[M+H] 

Example 269: 

4-(2,6-Difluoro>phenoxy)-6-(6"ethanesulfonyl-pyridin-3-yloxy)-2'pyridin-2-yl-1H-benzimidazole 

[0871] The entitled compound was obtained in the same method as in Example 196 (step 6) or in accordance with 
the method or by combining it with an ordinary method but using 3-(2,6-difluorophenoxy)-5-(6-ethanesulfonyl-pyridin-3- 
yloxy)-benzene-1,2-diamine obtained in Example 268. 

1 HNMR(CD 3 OD)5: 1.24(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 6.44(1 H,s), 7.18-7.25(3H,m), 7.32-7.41 (1H,m), 7.55-7.62 

(2H,m), 8.03-8.09(2H,m), 8.41(1H,d,J=7.8Hz), 8.49(1 H,d,J=2.3Hz), 8.81(1H,d,J=4.7Hz) 

ESI-MS(m/e):509[M+H] 

Example 270: 

4-(2-Fluoro-pyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0872] The entitled compound was obtained in the same method as in Example 68 or in accordance with the method 
or by combining it with an ordinary method but using 2-fluoro-pyridin-3-ol and 6-methanesulfonyl-pyridin-3-ol in order. 
1 HNMR(DMSO-d6)5: 3.23(3H,s), 6.09(1 H,d, J=2.3Hz), 6.35(1 H,d, J=2.3Hz), 7.28(1 H.dd, J=7.8,5.5Hz), 7.59-7.61 (1 H,m), 
7.66-7.67(1 H,m), 7.84-7.85(1 H,m), 8.06(1 H,d,J=8.6Hz) 1 8.70-8.74(1H,m), 8.87(1H,d,J=2.3Hz), 9.15(1 H,d,J=1.6Hz), 
9.86(1 H,s) 

ESI-MS(m/e):479[M+H] 
Examples 271 , 272: 

4-(2-Fluoro-pyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole and 4-(2-oxo- 
1 t 2-dihydro-pyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-vloxy)-2-pyridin-2-yl-1H-benzimidazole 

[0873] The entitled compounds were obtained in the same method as in Examples 108-1 and 108-2 or in accordance 
with the method or by combining it with an ordinary method but using 2-fluoro-pyridin-3-ol and 6-methanesulfonyl-pyridin- 

3- ol in order. 

4- (2-Fluoro-pyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 
1 HNMR(CD 3 OD)8: 3.23(3H,s) f 6.19(1 H,d,J=2.3Hz), 6.55(1 H,d,J=2.3Hz), 7.23(1H,dd,J=4.2,2.1Hz), 7.61-7.64(2H,m), 
7.67(1 H,dd,J=8.6,2.7Hz), 7.84-7.85(1 H,m), 8.02(1 H,td t J=7.8,1. 6Hz), 8.09(1 H,d,J=8.6Hz), 8.16(1 H,d,J=7.8Hz), 8.51 
(1 H,d,J=2.3Hz) ( 8.68(1 H,d,J=4.7Hz) 

ESI-MS(m/e):478[M+H] 

6-(6-Methanesulfonyl-pyridin-3-yloxy)-4-(2-oxo-1,2-dihydro-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazol^ 
1 HNMR(DMSO-d6)5: 3.25(3H,s), 6.61-6.62(2H,m), 6.97-7.00(2H,m), 7.63-7.67(2H,m), 8.02-8.1 1(4H,m), 8.56(1 H,d, 
J=2.3Hz), 8.74(1 H,d,J=4.7Hz), 1 0.33(1 H,s) 
ESI-MS(m/e):476[M+H] 

Example 273: 

4-(2-Fluoro-pyridin-3-yloxy)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0874] The entitled compound was obtained in the same method as in Example 67 or in accordance with the method 

or by combining it with an ordinary method but using 2-fluoro-pyridin-3-ol and 4-methanesulfonyl-phenol in order. 

1 HNMR(CD 3 OD)8: 3.13(3H,s), 6.67(1 H,d 1 J=2.0Hz), 7.21-7.25(2H,m) f 7.35-7.39(2H,m), 7.60-7.63(1 H,m), 7.77-7.82(1 H, 
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m), 7.95-7.97(2H,m), 8.00-8.09(2H,m), 8.36(1 H,d,J=8.2Hz), 8.83(1 H,d,J=4.7Hz) 
ESI-MS(m/e):477[M+H] 

Example 274: 

4-(1-Methyl-2-oxo-1 t 2-dihydro-pyridin-3-yloxy)-6-(4-ethanesu^ 

(Step 1) Production of 5-(4^thanesulfonyl-phenoxy)-3-(1-me%^ 
amine: 

[0875] The entitled compound was obtained as a brown oily substance in the same method as in Example 67 (step 
1 ) to (step 4) or in accordance with the method or by combining it with an ordinary method but using 3-hydroxy-1-methyl- 
1 H-pyridin-2-one and 4-ethanesulfonyl-phenol in order. 

(Step 2) Production of 4-(1-methyl-2-oxo-1 ,2-dihydro-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yl-1 H- 
benzimidazole: 

[0876] The entitled compound was obtained as a white solid in the same method as in Example 204 (step 2) or in 
accordance with the method or by combining it with an ordinary method but using 5-(4-ethanesulfonyl-phenoxy)-3-(1- 
methyl^-oxo-l^-dihydro-pyridin-S-yloxyJ-benzene-l^-diamine obtained in (step 1). 

1 HNMR(CD 3 OD)5: 1 .24(3H,t,J=7.4Hz), 3.21(2H,q,J=7.4Hz), 3.65(3H,s), 6.37(1 H,t,J=7.2Hz), 6.42(1H,s), 7.09(1H,s), 
7.20(2H,d,J=8.8Hz), 7.37(1 H,d,J=6.6Hz), 7.46-7.54(1 H,m), 7.55(1 H,d,J=6.0Hz), 7.88(2H,d,J=8.8Hz), 7.94-8.02(1 H,m), 
8.36(1 H,d, J=7.6Hz). 8.73(1 H,s) 
ESI-MS(m/e):503[M+H] 

Example 275: 

4-(1-Methyl-2-oxo-1,2-dihydro-pyridin-3-yloxy)-6-(4-(propane-2^ 

[0877] The entitled compound was obtained as a white solid in the same method as in Example 274 or in accordance 
with the method or by combining it with an ordinary method but using 3-hydroxy-1-methyl-1H-pyridin-2-one and 4-(pro- 
pane-2-sulfonyl)-phenol. 

1 HNMR(CD 3 OD)5: 1 .27(6H,d,J=6.8Hz), 3.27-3.38(1 H,m),3.65(3H l s) J 6.37(1 H,t,J=7.4Hz), 6.42(1H,s), 7.10(1H,s), 7.20 
(2H,d,J=8.8Hz), 7.35-7.45(1 H,m), 7.47-7.54(1 H,m), 7.55(1 H,d,J=6.8Hz) l 7.85(2H ( d,J=8.8Hz), 7.27-8.03(1 H,m), 
8.30-8.40(1 H,m), 8.74(1 H,s) 
ESI-MS(m/e):517[M+H] 

Example 276: 

4-(2 t 6-Difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-(1H-pyrazol-3-vl)-1H-benzimidazole 

[0878] The entitled compound was obtained in the same method as in Example 202 or in accordance with the method 
or by combining it with an ordinary method but using 3-(2,6-difluoro-phenoxy)-5-(6-ethanesulfonyl-pyridin-3-yloxy)-ben- 
zene-1,2-diamine obtained in Example 268 and 1H-pyrazole-3-carboxaldehyde. 
1 HNMR(CD 3 OD)5: 

1.24(3H,t,J=7.4Hz), 3.37(2H,q,J=7.4Hz), 6.28-6.32(1 H,m), 7.09(1 H,s), 7.19(2H,t,J=8.2Hz), 7.34(1 H,s), 7.52(1 H,t, 

J=4.5Hz), 7.83(1 H,s), 8.04(1 H,d,J=8.6Hz), 8.46(1 H,d,J=2.7Hz) 

ESI-MS(m/e):498[M+H] 

Example 277: 

4-(1-Methyl-2-oxo-1 l 2-dihydro-pyridin-3-yloxy)-6-(4-(N,N-dimethylaminosulfonyl)-phenoxy)-2-pyridin-2-yl-1^ 
idazole 

[0879] The entitled compound was obtained as a pale yellow solid in the same method as in Example 274 or in 
accordance with the method or by combining it with an ordinary method but using 3-hydroxy-1-methyl-1H-pyridin-2-one 
and 4-(N,N-dimethylaminosulfonyl)-phenol in order. 

1 HNMR(DMSO-d6)5: 2.58(6H,s), 3.48(3H,s), 6.21(1H,t,J=7.1 Hz), 6.31(1 H,s), 6.91(1 H,s), 7.16(2H,d,J=8.8Hz), 7.30(1 H, 
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d,J=6.4Hz), 7.52(1 H,dd,J=7.5,5.7Hz), 7.60(1 H,d,J=5.1 Hz), 7.71(2H,d,J=8.8Hz), 7.99(1 H,td,J=7.8, 1.6Hz), 8.27(1H,d, 

J=7.8Hz), 8.73(1 H,d,J=4.6Hz) 

ESI-MS(m/e):518[M+H] 

Example 278: 

4-(2-Chloro-phenoxy)-6-(6-ethanesu (Step 1 ) Production of 

3-(2-chloro-phenoxy)-5-(6-ethanesulfonyl-pyri^^ 

[0880] The entitled compound was obtained as a brown oily substance in the same method as in Example 67 (step 
1) to (step 4) or in accordance with the method or by combining it with an ordinary method but using 2-chloro-phenol 
and 6-ethanesulfonyl-pyridin-3-ol in order. 

(Step 2) Production of 4-(2-chloro-phenoxy>-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole: 

[0881] The entitled compound was obtained as a white solid in the same method as in Example 205 or in accordance 
with the method or by combining it with an ordinary method but using 3-(2-chlorophenoxy)-5-(6-ethanesulfonyl-pyridin- 

3- yloxy)-benzene-1,2-diamine obtained in (step 1). 

1 HNMR(CD 3 OD)5: 1.24(3H,t,J=6.9Hz), 3.39(2H,q,J=6.9Hz), 6.28(1 H,d,J=2.0Hz), 7.10-7.20(1 H,m), 7.28-7.31 (2H,m), 
7.39-7.43(1 H,m), 7.57(2H,td,J=8.3,4.2Hz), 8.05(1 H,d,J=8.6Hz), 8.48(1 H,d,J=2.7Hz), 8.72(1 H,d,J=2.3Hz), 8.79-8.80 
(1H,m), 9.58(1 H,s) 
ESI-MS(m/e):508[M+H] 

Example 279: 

4- (2-Fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole 

[0882] The entitled compound was obtained in the same method as in Example 278 or in accordance with the method 
or by combining it with an ordinary method but using 2-fluoro-phenol and 6-ethanesulfonyl-pyridin-3-ol in order. 
1 HNMR(CD 3 OD)8: 1.24(3H,t,J=7.4Hz), 3.39(2H,q,J=7.4Hz), 6.40(1 H.s), 7.10-7.20(1 H,m), 7.28-7.34(4H,m), 7.57(1H, 
dd f J=8.6,2.7Hz), 8.06(1 H,d,J=8.6Hz), 8.48(1 H,d,J=2.7Hz), 8.72(1 H,d,J=2.3Hz), 8.79-8.80(1 H,m), 9.56(1 H,s) 
ESI-MS(m/e):492[M+H] 

Example 280: 

4-(2-Trifluoromethyl-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole 

[0883] The entitled compound was obtained in the same method as in Example 278 or in accordance with the method 
or by combining it with an ordinary method but using 2-trifiuoromethyl-phenol and 6-ethanesulfonyl-pyridin-3-ol in order. 
1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 6.50(1 H,d,J=2.0Hz), 7.24(2H,d,J=7.8Hz), 7.38(1 H,t, 
J=7.8Hz), 7.59(1 H,dd,J=8.6,2.7Hz), 7.64(1 H,t ( J=7.6Hz), 7.81 (1 H,d,J=7.8Hz), 8.06(1 H,d,J=8.6Hz), 8.50(1 H,d,J=2.7Hz) 1 
8.71(1H,d,J=2.3Hz), 8.78-8.79(1 H,m), 9.54-9.55(1 H,m) 
ESI-MS(m/e):542[M+H] 

Example 281: 

4-(1-Methyl-2-oxo-1,2-dihydro-pyridin-3-yloxy)-6-(4-cyclopropanesulfonyl-phenoxy)-2-pyridin-2-yl-1 H-benzimidazole 

[0884] The entitled compound was obtained as a pale yellow solid in the same method as in Example 274 or in 
accordance with the method or by combining it with an ordinary method but using 3-hydroxy-1 -methyl- 1 H-pyridin-2-one 
and 4-cyclopropanesulfonyl-phenol in order. 

1 HNMR(DMSO-d6)5: 1.01-1. 15(4H,m), 2.81-2.90(1H,m), 3.51(3H^ 6.95(1H, 
d,J=2.0Hz), 7.18(2H,d,J=9.0Hz), 7.33(1 H,dd,J=7.5,1.8Hz), 7.53-7.57(1 H,m), 7.63(1H,dd,J=6.8,1.8Hz), 7.87(2H,d, 
J=9.0Hz), 8.02(1 H,td,J=7.8,1.8Hz), 8.31(1H,d,J=8.0Hz), 8.75(1 H,d,J=4.1 Hz) 
ESI-MS(m/e):515[M+H] 
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Example 282: 

4-(2,6-Difluorchphenoxv)-6-(6-ethanesulfonyl-pyri^^ 

[0885] The entitled compound was obtained in the same method as in Example 203 or in accordance with the method 
or by combining it with an ordinary method but using 3-(2,6-difluoro-phenoxy)-5-(6-ethanesulfonyl-pyridin-3-yloxy)-ben- 
zene-1 ,2-diamine obtained in Example 268 and 1H-1-methylpyrazole-3-carboxylic acid. 

1HNMR(CD 3 0D)5: 1.24(3H,t,J=7.4Hz), 3.41(2H,q,J=7.4Hz), 4.12(3H,s), 6.61(1H,s), 7.19(1H p d,J=2.3Hz), 7.22(1H.s), 
7.25(2H,dd,J=5.6,2.3Hz), 7.37-7.43(1 H.m), 7.62(1 H,dd 1 J=8.6,2.7Hz) > 7.93(1 H f d,J=2.3Hz), 8.08-8.09(1 H,m), 8.51 (1H, 
d,J=2.3Hz) 

ESI-MS(m/e):512[M+H] 
Example 283: 

4-(3-Trifluoromethyl-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0886] The entitled compound was obtained in the same method as in Example 278 or in accordance with the method 
or by combining it with an ordinary method but using 3-trifluoromethyl-phenol and 6-ethanesulfonyl-pyridin-3-ol in order. 
1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.4Hz), 3.39(2H,q,J=7.4Hz), 6.39(1 H t s),7.25-7.37(5H,m), 7.57(1 H f dd,J=4.3,2.2Hz) f 
8.06(1 H,d,J=8.6Hz), 8.48(1 H,d,J=2.7Hz), 8.72(1H,d,J=2.7Hz), 8.79(1H,s), 9.56(1H,s) 
ESI-MS(m/e):542[M+H] 

Example 284: 

4-(4-Trif1uoromethyl-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0887] The entitled compound was obtained in the same method as in Example 278 or in accordance with the method 
or by combining it with an ordinary method but using 4-trifIuoromethyl-phenol and 6-ethanesulfonyl-pyridin-3-ol in order. 
1 HNMR(CD 3 OD)6: 1.26(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 6.80(1 H,s), 7.32(2H,d,J=8.6Hz), 7.66-7.64(1 H,m), 7.72 
(2H,d,J=8.6Hz), 8.08(1 H,d,J=9.0Hz), 8.54-8.56(1 H,m), 8.70-8.73(1 H,m), 8.78(1 H,s), 9.50(1 H,s) 
ESI-MS(m/e):542[M+H] 

Example 285: 

4-(2 i 3-Difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[0888] The entitled compound was obtained in the same method as in Example 278 or in accordance with the method 
or by combining it with an ordinary method but using 2,3-difluoro-phenol and 6-ethanesulfonyl-pyridin-3-ol in order. 
1 HNMR(CD 3 OD)5: 1.24(3H,t,J=7.3Hz), 3.40(2H,q,J=7.3Hz), 6.59(1H,d,J=1.6Hz), 7.12-7.18(4H,m), 7.60(1H,dd, 
J=9.0 f 2.7Hz), 8.07(1 H l dd,J=8.6,0.8Hz) l 8.51 (1 H,d,J=2.3Hz), 8.71 (1 H,d,J=2.3Hz), 8.79(1 H.dd, J=2.7,1 .4Hz), 9.53(1 H,d, 
J=1.6Hz) 

ESI-MS(m/e):510[M+H] 
Example 286: 

4-(2-Cyano-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[0889] The entitled compound was obtained in the same method as in Example 274 or in accordance with the method 
or by combining it with an ordinary method but using 2-cyano-phenol and 6-methanesulfonyl-pyridin-3-ol in order. 
1 HNMR(CD 3 OD)8: 3.23(3H,s),6.86 (1H,d,J=2.0Hz), 7.21(1H,d,J=8.2Hz), 7.33-7.37(2H,m), 7.62-7.67(3H,m), 7.84(1 H, 
d,J=7.8Hz), 8.04-8.1 1(2H,m) f 8.36(1 H,d,J=7.8Hz), 8.54(1 H,d l J=2.7Hz), 8.82(1 H,d,J=4.7Hz) 
ESI-MS(m/e):484[M+H] 

Example 287: 

4-(2,4-Dif1uoro-phenoxv)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[0890] The entitled compound was obtained in the same method as in Example 274 or in accordance with the method 
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or by combining it with an ordinary method but using 2,4-difluoro-phenol and 6-ethanesulfonyl-pyridin-3-ol in order. 
1 HNMR(CD 3 OD)5: 1.11(3H,t,J=7.4Hz), 3.39(2H,q,J=7.4Hz), 6.51(1H,d,J=2.0Hz) > 7.05-7.1 0(2H,m), 7.37-7.39(1 H,m), 
7.46-7.59(3H,m) t 7.98-8.02(2H,m), 8.26(1 H,d,J=7.8Hz), 8.56(1 H t d,J=2.7Hz), 8.73(1 H,d,J=4.3Hz) 
ESI-MS(m/e):509[M+H] 

5 

Example 288: 

4-(FVridin-2-ylsulfanyl)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzim 

w [0891] The entitled compound was obtained as a yellow solid in the same method as in Example 274 or in accordance 
with the method or by combining it with an ordinary method but using pyridine-2-thiol and 6-methanesulfonyl-pyridin-3- 
ol in order. 

1 HNMR(CDCI 3 )5: 3.22(3^ 

J=8.8,2.8Hz), 7.52(1 H,td,J=7.8,2.2Hz), 7.64(1 H,d.J=2.1 Hz), 7.88(1 H,td,J=7.8,1.8Hz), 8.03(1 H,d,J=8.8Hz), 8.39(1H,d, 
15 J=7.8Hz), 8.45(1H,dd,J=4.9,1.0Hz), 8.51(1H,d,J=2.3Hz), 8.64(1H,d,J=4.1Hz) 
ESI-MS(m/e):476[M+H] 

Example 289: 

20 4-(2 t 6-Difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3^ 

[0892] The entitled compound was obtained as a pale yellow solid in the same method as in Example 119 or in 
accordance with the method or by combining it with an ordinary method but using 2,6-difluorophenol, 6-ethanesulfonyl- 
pyridin-3-ol and pyrazine-2-carboxylic acid in order. 
25 1HNMR(CDCI 3 )5: 1.30 and 1.32 (total 3H,each t,J=7.4Hz), 3.38 and 3.40 (total 2H,each q,J=7.4Hz), 6.96-7.03(2H,m), 
7.10-7.20(1 H,m), 7.14 and 7.52(total 1H, each d,J=6.0Hz). 7.34 and 7.38 (total 1 H.each dd,J=8.6,2.8Hz) l 8.03 and 8.06 
(total IH.each d, J=8.6Hz), 8.48 and 8.52 (total 1H, each d,J=2.8Hz), 8.55-8.72(2H,m), 9.38 and 9.62 (total 1H, each 
d,J=1.5Hz) 

ESI-MS(m/e):528[M+H] 

30 

Example 290: 

4-(2 > 6-Difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-5-fluoro-2-pyridin-2-yl-1H-benzimidazole 

35 [0893] The entitled compound was obtained as a brown solid in the same method as in Example 196 (step 6) or in 
accordance with the method or by combining it with an ordinary method but using 3-(2,6-difluoro-phenoxy)-4-fluoro-5-(6- 
ethanesulfonyl-pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 289. 

1 HNMR(CDCI 3 )8: 1.30(3H,t,J=7.4Hz), 3.38(2H,q,J=7.4Hz), 6.94-7.01 (2H,m), 7.04-7.50(4H,m), 7.79-7.95(1 H,m), 
7.99-8.07(1 H,m), 8.23 and 8.37 (total 1H, each d,J=7.0Hz), 8.48(1 H,s), 8.60-8.68(1 H,m) 
40 ESI-MS(m/e):527[M+H] 

Example 291: 

4-(2,6-Difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-5-fluoro-2-(1-methyl-1H-pyrazol-3-yl)-1^ 
45 zole 



[0894] The entitled compound was obtained as a pale yellow solid in the same method as in Example 203 or in 
accordance with the method or by combining it with an ordinary method but using 3-(2,6-difluoro-phenoxy)-4-fluoro-5-(6- 
ethanesulfonyl-pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 289 and 1H-1-methyl-pyrazole-3-carboxylic 
so acid. 

1HNMR(CD 3 0D)8: 1.23(3H,U^ 

7.29(1 H,d,J=5.4Hz) > 7.51(1H,d,J=8.0Hz), 7.70(1H,s), 8.06(1 H,d,J=8.6Hz), 8.50(1H,s) 
ESI-MS(m/e):530[M+H] 

55 
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Example 292: 

4-(2,6-Difluoro-phenoxy)-6-(6-methanesulfonyl-pyridm^^ 

5 [0895] The entitled compound was obtained as a pale brown solid in the same method as in Example 290 or in 
accordance with the method or by combining it with an ordinary method but using 2,6-difluorophenol and 6-methanesul- 
fonyl-pyridin-3-ol in order. 

1 HNMR(CDCI 3 )5: 3.21 (3H,s), 6.98(2H,t,J=8.0Hz), 7.05-7.50(4H,m), 7.80-7.93(1 H,m), 8.03(1 H,t,J=8.8Hz), 8.23 and 8.37 
(total 1H, each d, J=8.4Hz), 8.47(1 H,s), 8.61 and 8.67 (total 1H, each s) 
10 ESI-MS(m/e):513[M+H] 

Example 293: 

1-(2-(6-(4-(2-Hydroxy-ethyl)-phenoxy)-2-p^ 

15 

[0896] The entitled compound was obtained as a white solid in the same method as in Example 122 or in accordance 
with the method or by combining it with an ordinary method but using 4-bromophenethylalcohol. 
1 HNMR(CDCI 3 )5: 1.05-2.90(10H,m), 3.00-4.45(4H,m), 5.20-5.45(1 H,m), 6.80-7.70(7H,m), 7.85-7.95(1 H,m), 8.20-8.45 
(1H,m), 8.50-8.80(1 H,m) 
20 ESI-MS(m/e):443 [M+H] 

Example 294: 

1-(2-(6-(4-(5-Methyl-[1,3,41oxadiazol-2-yl^ 

25 

[0897] The entitled compound was obtained as a colorless oily substance in the same method as in Example 122 or 
in accordance with the method or by combining it with an ordinary method but using 2-(4-bromo-phenyl)-5-methyl-[1 ,3,4] 
oxadiazole. 

1 HNMR(CDCI 3 )5: 1 .40-2.80(10H,m), 3.50-3.95(2H,m), 5.10-5.50(1 H,m), 6.90-7.60(5H,m), 7.82-8.10(3H,m), 8.35-8.45 
30 (1H,m), 8.60-8.75(1 H,m) 
ESI-MS(m/e):481 [M+H] 

Example 295: 

35 1-(2-(6-(4-(2-Methyl-oxazol-5-yl)-phenoxy)-2-pyri 

[0898] The entitled compound was obtained in the same method as in Example 122 or in accordance with the method 
or by combining it with an ordinary method but using 5-(4-bromo-phenyl)-2-methyloxazole. 

1 HNMR(CDCI 3 )5: 1 .66-2.66(1 OH, m), 3.53-3.94(2H,m), 5.21-5.57(1 H.m), 6.93-7.92(9H,m), 8.30-8.69(2H,m), 
40 10.61-10.97(1H,m) 

ESI-MS(m/e):480[M+H] 

Example 296: 

45 2-Hydroxy-1-(2-(6-(4-methanesulfonyl-1-phenoxy^ 

[0899] The entitled compound was obtained as a white solid in the same method as in Example 168 or in accordance 
with the method or by combining it with an ordinary method but using 5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-6- 
pyrrolidin-2-yl-1H-benzimidazole enantiomer B obtained in Example 163. 
50 1HNMR(CD 3 0D)5: 1.84-2.16(3H,m), 2.24-2.43(1 H,m), 3.12 and 3.14 (total 3H, each s), 3.49-4.24(4H,m), 5.1 7-5.38(1 H, 
m), 7.20-7.58(5H,m), 7.93-8.04(3H,m), 8.26-8.30(1 H,m), 8.73(1 H,s) 
ESI-MS(m/e):493 [M+H] 

Examples 297, 298: 

55 

1-(2-(6-(6-Ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 
[0900] 1-(2-(6-(5-Chloro-pyridin-2-yloxy)-2-pyridin-2-vl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 
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[0901] The entitled compounds were obtained in the same method as in Example 122 or in accordance with the 
method or by combining it with an ordinary method but using 5-chloro-2-ethanesulfonylpyridine. 

1-(2-(6-(6-Ethanesulfonyl-pyridin-3-yloxy)-2-pyri 

5 

[0902] 1 HNMR(CDCI 3 )5: 1.00-1.34(3H,m), 1. 44-2.4 1(7H,m), 3.11-3.89(4H,m), 5.05-5.47(1 H,m), 6.73-8.72(9H,m), 

10.89-11. 47(1 H.m) 

ESI-MS(m/e):492[M+H] 

1-(2-(6-(5-Chloro-pyridin-2-yloxy)-2-pyridin-2-yl-3H^^ 
10 1HNMR(CDCI 3 )5:1. 51-2.33(7^ 
ESI-MS(m/e):434[M+H] 

Example 299: 

15 5-(4-Methanesulfonyl-phenoxy)-2-pyrazin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole enantiomer A and enantiomer B 

(Step 1 ) Production of 2,2,2-trifluoro-1-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-pyrTO^ 
lidin-1-yl)-ethanone: 

20 [0903] 14.5 mg of pyrazine-2-carboxylic acid and 27.0 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide mono- 
hydrochloride were added in order to a pyridine (1 ml) solution of 53 mg of 1-(2-(4,5-diamino-2-(4-methanesulfonyl- 
phenoxy)-phenyl)-pyrrolidin-1-yl)-2,2,2-trifluoro-ethanone obtained in Example 162 (step 6), and the reaction liquid was 
stirred at room temperature for 3 hours. The reaction liquid was diluted with saturated saline, and extracted with ethyl 
acetate. The organic layers were combined, washed with aqueous saturated ammonium chloride and aqueous saturated 

25 sodium bicarbonate in order, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under 
reduced pressure, and the resulting residue was dissolved in 1 ml of toluene. 9.9 mgof p-toluenesulfonicacid monohydrate 
was added to it, and the reaction liquid was stirred at 120°C for 6 hours. After cooled, the reaction liquid was diluted with 
ethyl acetate, washed with aqueous saturated sodium bicarbonate and saturated saline in order, and dried with anhydrous 
magnesium sulfate. The solvent was evaporated away under reduced pressure, and the residue was purified through 

30 partitioning thin-layer chromatography (Kieselgel™ 60F25 4) Art 5744 (by Merck), chloroform/methanol = 9/1) to obtain 
the entitled compound as an oily substance. 

(Step 2) Production of 5-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole: 

35 [0904] 55 mg of potassium carbonate was added to a solution of 40 mg of 2,2,2-trifluoro-1 -(2-(6-(4-methanesulfonyl- 
phenoxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-pyrrolidon-1-yl)-ethanone in a mixture of 1 .6 ml of methanol and 0.4 ml 
of water, and the reaction liquid was stirred overnight at room temperature. The reaction liquid was concentrated under 
reduced pressure, and aqueous saturated ammonium chloride was added to the residue, then extracted with chloroform, 
and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the 

40 resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), 
chloroform/methanol/aqueous ammonia = 90/10/1) to obtain the entitled compound as an oily substance. 

(Step 3) Production of 5-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole enantiomer A 
and enantiomer B: 

45 

[0905] 7.2 mg of 5-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole was optically re- 
solved, using an optical resolution column (CHIRALPAK AD 2 cmq> x 25 cmL (by Daicel Chemical), mobile phase: 
hexane/ethanol/diethylamine = 20/80/0.1, flow rate: 10 ml/min), into an enantiomer A (retention time: 21.5 min) and an 
enantiomer B (retention time: 25.3 min) each as a yellow oily substance. 

50 

Example 300: 

1- (2-(6-(4-Methanesulfonyl-phenoxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone enantiomer A 

55 [0906] The entitled compound was obtained as an oily substance in the same method as in Example 164 or in ac- 
cordance with the method or by combining it with an ordinary method but using 5-(4-methanesulfonyl-phenoxy)-2-pyrazin- 

2- yl-6-pyrrolidin-2-yl-1 H-benzimidazole enantiomer A obtained in Example 299. 

1 HNMR(CDCI 3 )5: 1.80-2.42(7H,m), 3.00-3.09(3H,m), 3.57-3.90(2H,m), 5.10-5.43(1 H,m), 7.02-8.00(6H,m), 8.57-8.73 
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(2H,m), 9.55-9.48(1 H.m) 
ESI-MS(m/e):478[M+H] 

Example 301 : 

5 

1- (2-(6-(4-Methanesulfonyl-phenoxy)-2-pyrazin-2-yl-3H-ben enantiomer B 

[0907] The entitled compound was obtained as an oily substance in the same method as in Example 164 or in ac- 
cordance with the method or by combining it with an ordinary method but using 5-(4-methanesulfonyl-phenoxy)-2-pyrazin- 
w 2-yl-6-pyrTolidin-2-yl-1H-benzimidazole enantiomer B obtained in Example 299. 
ESI-MS(m/e): 478 [M+H] 

Example 302: 

15 1-(2-(6-(6-(Propane-2-sulfonyl)-pyridin-3-yloxy^ 

[0908] The entitled compound was obtained in the same method as in Example 122 or in accordance with the method 
or by combining it with an ordinary method but using 5-chloro-2-(propane-2-sulfonyl)-pyridine. 

1 HNMR(CDCI 3 )5: 1.11-1 .40(6H,m), 1 .55-2.43(7H,m), 3.54-3.89(3H,m), 5.1 1-5.48(1 H,m), 6.67-8.72(9H,m), 1 1 .00-1 1 .69 
20 (iH,m) 

ESI-MS(m/e):506[M+H] 

Example 303: 

25 1-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-3-phenylpropan-1-one 

[0909] The entitled compound was obtained as a colorless oily substance in the same method as in Example 296 or 
in accordance with the method or by combining it with an ordinary method but using 3-phenyl-propionic acid. 
1 HNMR(CDCI 3 )5:1. 10-3.10(1 1H t m),3.40-4.00(2H,m),4.90-5.30(1H > m) I 6.80-8.00(13H t m),8.30-8.50(1H f m) > 8.60-8.75 
30 (1H,m),10.50-11.20(1H,m) 
ESI-MS(m/e):567[M+H] 

Example 304: 

35 1-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanethione 

[0910] 0.010 ml of ethyl dithioacetate was added to a chloroform (1 ml) solution of 20 mg of 5-(4-methanesulfonyl- 
phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H-benzimidazol enantiomer B obtained in Example 163, and the reaction liquid 
was stirred overnight at room temperature. The reaction liquid was diluted with chloroform, washed with aqueous saturated 

40 sodium bicarbonate and saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evap- 
orated away under reduced pressure, and the residue was purified through partitioning thin-layer chromatography 
(Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 9/1) to obtain the entitled compound as a white solid. 
1 HNMR(CDCI 3 )8: 1.50-2.80(7H,m), 3.00-3.20(3H,m), 3.60-4.40(2H,m), 5.30-5.50(1 H,m), 7.00-7.60(5H,m), 7.80-8.00 
(3H,m), 8.30-8.50(1 H,m) t 8.60-8.75(1H,m) 

45 ESI-MS(m/e):493[M+H] 

Example 305: 

2- Fluoro-1-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

50 

[0911] The entitled compound was obtained in the same method as in Example 168 or in accordance with the method 
or by combining it with an ordinary method but using sodium fluoroacetate. 

1 HNMR(CDCI 3 )5: 1.67-2.40(4H,m), 3.00-3.1 3(3H,m), 3.51-4.00(2H,m), 4.48-5.06(2H,m), 5.18-5.46(1 H,m), 7.02-7.69 
(5H,m), 7.80-7.98(3H,m), 8.34-8.44(1 H,m), 8.53-8.70(1 H,m), 10.82-1 1.1 2(1 H,m) 
55 ESI-MS(m/e):495 [M+H] 
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Example 306: 

1-(2-(2-(5-Bromo-pyridin-2-yl)-6-(4-methanesulfonyl-^^ 

5 (Step 1 ) Production of 4-bromo-5-(4-methanesulfonyl-phenoxy)-2-nitro-phenylamine: 

[0912] 5.2 g of 4-methanesulfonyl-phenol and 5.7 g of potassium carbonate were added in order to an N, N-dimethyl- 
formamide (50 ml) solution of 6.4 g of 4-bromo-5-fluoro-2-nitrophenylamine 1 and the reaction liquid was stirred at 120°C 
for 3 hours. 200 ml of water was added to the reaction liquid, and the precipitated solid was taken out through filtration 
10 and dried to obtain the entitled compound as a brown solid. 

(Step 2) Production of t-butyl 2-(4-amino-2-(4-methanesulfonyl-phenoxy)-5-nitro-phenyl)-pyrrole-1-carboxylate: 

[0913] 7.9 g of 1-(t-butoxycarbonyl)pyrrole-2-boronic acid, 1.8 g of dichlorobistriphenylphosphine palladium, 50 ml of 
15 aqueous saturated sodium carbonate solution and 50 ml of water were added in order to a dimethoxyethane (100 ml) 
solution of 10.3 g of 4-bromo-5-(4-methanesulfonyl-phenoxy)-2-nitrophenylamine, and the reaction liquid was stirred in 
a nitrogen atmosphere at 80°C for 1 hour. After cooled, the reaction liquid was filtered through Celite, the filtrate was 
diluted with ethyl acetate, washed with water and saturated saline in order, and then dried with anhydrous magnesium 
sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica 
20 gel column chromatography (developing solvent: hexane/ethyl acetate = 1/1 ) to obtain the entitled compound as a brown 
oily substance. 

(Step 3) Production of t-butyl 2-(4,5-diamino-2-(4-methanesulfonyl-phenoxy)phenyl)-pyrrolidine-1-carboxylate: 

25 [0914] 20 ml of water and 4 g of 5 % platinum-carbon catalyst were added to a 2-propanol (200 ml) solution of 12 g 
of t-butyl 2-(4-amino-2-(4-methanesulfonyl-phenoxy)-5-nitro-phenyl)-pyrrole-1-carboxylate, and the reaction liquid was 
stirred under a hydrogen atmosphere of 50 kgf/cm 2 at 70°C for 2 days. The catalyst was removed through filtration 
through Celite, the solvent was evaporated away under reduced pressure, and the resulting residue was purified through 
silica gel column chromatography (developing solvent: chloroform/methanol = 50/1) to obtain the entitled compound as 

30 a dark brown oily substance. 

(Step 4) Production of 2-(5-bromo-pyridin-2-yl)-5-(4-methanesulfonyl-phenoxy)-6-pyrrolidin-2-yl-1H-ben2imidazole: 

[0915] 220 mg of 5-bromopyridine-2-carboxylic acid and 260 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
35 monohydrochloride were added in order to a pyridine (10 ml) solution of 500 mg of t-butyl 2-(4,5-diamino-2-(4-meth- 
anesulfonyl-phenoxy)-phenyl)-pyrrolidine-1-carboxylate, and the reaction liquid was stirred at room temperature for 12 
hours. The reaction liquid was diluted with chloroform, washed with water and saturated saline in order, and dried with 
anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, the resulting residue was 
dissolved in 10 ml of trifluoroacetic acid, and the reaction liquid was heated under reflux for 3 hours. After cooled, the 
40 reaction liquid was distilled under reduced pressure, and the resulting residue was diluted with chloroform, and then 
made basic with aqueous saturated sodium bicarbonate added thereto. Then, the organic layer was washed with saturated 
saline and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and 
the resulting residue was purified through silica gel column chromatography (developing solvent: chloroform/methanol/ 
aqueous ammonia = 50/1/0.1) to obtain the entitled compound as a colorless oily substance. 

45 

(Step 5) Production of 1-(2-(2-(5-bromchpyridin-2-yl)-6-(4-meto 
1-yl)-ethanone: 

[0916] 0.050 ml of acetic anhydride was added to a pyridine (2 ml) solution of 220 mg of 2-(5-bromopyridin-2-yl)-5-(4- 
50 methanesulfonyl-phenoxy)-6-pyrrolidin-2-yl-1H-benzimidazole, and the reaction liquid was stirred at room temperature 
. for 30 minutes. The reaction liquid was diluted with chloroform, washed with water and saturated saline in order, and 
dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting 
residue was purified through silica gel column chromatography (developing solvent: chloroform/methanol/aqueous am- 
monia = 50/1/0.1) to obtain the entitled compound as a pale brown solid. 
55 1HNMR(CDCI 3 )5: 1 .60-2.40(7H,m), 2.90-3.1 5(3H,m), 3.50-3.90(2H,m), 5.05-5.50(1 H,m), 6.80-7.80(4H,m), 7.80-8.05 
(3H,m), 8.20-8.35(1 H,m), 8.60-8.80(1 H,m), 10.50-11. 05(1 H,m) 
ESI-MS(m/e):555,557[M+H] 
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Example 307: 

1-(2-(2-(6-Fluoro-pyridin-2-yl)-6-(4-methanesulfonyl-^^ 

5 [0917] The entitled compound was obtained in the same method as In Example 306 (step 4), (step 5) or in accordance 
with the method or by combining it with an ordinary method but using t-butyi 2-(4,5-diamino-2-(4-methanesulfonyl- 
phenoxy)-phenyl)-pyrrolidin-1-carboxylate and 6-fIuoro-pyridine-2-carboxylic acid. 
1 HNMR(CDCI 3 )8:170-2.40(7K^ 
(1H,m) 

10 ESI-MS(m/e):495[M+H] 
Example 308: 

1-(2-(2-pyridin-2-yl-6-(6-trifluoromethyl-pyrid^ 

15 

[0918] The entitled compound was obtained as a pale yellow solid In the same method as in Example 122 or in 
accordance with the method or by combining it with an ordinary method but using 5-bromo-2-trifluoromethyl-pyridine. 
1 HNMR(CD 3 OD)5: 1 .89 and 2.14 (total 3H, each s), 1 .90-2.20(3H,m), 2.24-2.50(1 H,m), 3.63-3.99(2H,m), 5.26-5.40(1 H, 
m), 7.34-7.63(4H,m), 7.80-7.86(1 H,m), 7.94-8.02(1 H,m), 8.29-8.37(1 H,m), 8.58-8.59(1 H,m), 8.73-8.78(1 H,m) 
20 ESI-MS(m/e):468[M+H] 

Example 309: 

1-(2-(6-(6-Methanesulfonyl-pyridin-3-yloxy)-2-pyrid^^ 
A 

(Step 1 ) Production of 1 -(2-(4,5-diamino-2-ben2yloxy-phenyl)-pyrrolidin-1 -yl)-ethanone enantiomer A and enantiomer B: 

[0919] 2.2 g of 1-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrrolidin-1-yl)-ethanone obtained in Example 121 (step 8) was 
optically resolved, using an optical resolution column (CHIRALPAK AS 2 crtKp x 25 cmL (by Daicel Chemical), mobile 
phase: hexane/ethanol = 30/70, flow rate: 15 ml/min), into an enantiomer A (retention time: 1 1 .43 min) and an enantiomer 
B (retention time: 16.32 min) each as a black solid. 

(Step 2) Production of 1-(2-(6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin- 
1-yl)-ethanone enantiomer A: 

[0920] The entitled compound was obtained as an oily substance in the same method as in Example 121 (step 9) to 
(step 12) or in accordance with the method or by combining it with an ordinary method but using 1-(2-(4,5-diamino-2- 
benzyloxy-phenyl)-pyrrolidin-1-yl)-ethanone enantiomer A obtained in Example 309 (step 1 ) and 5-chloro-2-methanesul- 
fonyl-pyridine. 

1 HNMR(CDCI 3 )8: 1.80-2.42(7H,m), 3.16-3.27(3H,m), 3.57-3.91 (2H,m), 5.14-5.34(1H,m), 7.04-8.10(6H,m), 8.31-8.70 
(3H,m), 10.59-1 0.94(1 H.m) 
ESI-MS(m/e):478[M+H] 

Example 310: 

1-(2-(6-(6-Methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 
B 

50 [0921] The entitled compound was obtained as an oily substance in the same method as in Example 309 or in ac- 
cordance with the method or by combining it with an ordinary method but using 1-(2-(4,5-diamino-2-benzyloxy-phe- 
nyl)-pyrrolidin-1-yl)-ethanone enantiomer B obtained in Example 309 (step 1). 
ESI-MS(m/e): 478 [M+H] 
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Example 311: 

(2-(6-(4-Methanesulfonyl-phenoxy)-2^ 

5 [0922] The entitled compound was obtained in the same method as in Example 296 or in accordance with the method 
or by combining it with an ordinary method but using 5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H- 
benzimidazole enantiomer B obtained in Example 163 and pyridine-2-carboxylic acid. 

1 HNMR(CDCI 3 )5: 1.60-2.45(4H,m), 2.91-3.09(3H,m), 3.71^.30(2H J m) I 5.44-5.60 and 5.91-6.03 (total 1H, each m), 
6.77-7.93(1 1H,m), 8.10-8.66(3H,m), 10.82-1 1.00(1 H,m) 
10 ESI-MS(m/e):540[M+H] 

Example 312: 

(2-Fluoro-phenyl)-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyri^^ 
15 anone 

[0923] The entitled compound was obtained in the same method as in Example 296 or in accordance with the method 
or by combining it with an ordinary method but using 5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H- 
benzimidazole enantiomer B obtained in Example 163 and 2-fluorobenzoic acid. 
20 1HNMR(CDCI 3 )5: 1 .80-2.51 (4H,m), 2.90-3.08(3H,m), 3.40-4.08(2H,m), 4.91-5.02 and 5.46-5.60 (total IH.each m), 
6.55-8.69(1 5H,m) 
ESI-MS(m/e):557[M+H] 

Example 313: 

25 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-fluorophenoxy)-2-isoxazol-3-yl-1H-benzimidazole 

[0924] The entitled compound was obtained in the same method as in Example 1 89 or in accordance with the method 
or by combining it with an ordinary method but using isoxazole-3-carbaldehyde. 
30 1HNMR(CDCI 3 )5: 1.80-2.46(4H,m), 1.87 and 2.16 (total 3H, each s), 3.58-3.88(2H,m), 5.13-5.17 and 5.52-5.55 (total 
IH.each m), 6.85-7.40(7H,m), 8.56(1 H,s) 
ESI-MS(m/e):407[M+H] 

Example 314: 

35 

5-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-pyridine-2-carbonitrile 

[0925] The entitled compound was obtained as a white solid in the same method as in Example 309 or in accordance 
with the method or by combining it with an ordinary method but using 1-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrrolidin- 
^o 1-yl)-ethanone enantiomer B obtained in Example 309 (step 1) and 2-cyano-5-bromo-pyridine. 

1 HNMR(CDCI 3 )5: 1.53-2.42(7H,m), 3.40-3.50(2H,m), 5.07-5.29(1 H,m), 7.00-7.94(6H,m), 8.28-8.68(3H,m), 11.00-11.52 
(1H,m) 

ESi-MS(m/e):425[M+H] 
45 Example 315: 

T-butyl (2-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-2-oxo-ethy^ 
thyl-carbamate 

50 [0926] The entitled compound was obtained in the same method as in Example 171 or in accordance with the method 
or by combining it with an ordinary method but using 5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H- 
benzimidazole enantiomer B obtained in Example 163 and N-t-butoxycarbonyl-glycine. 

1 HNMR(CDCI 3 )5: 1.20-1.69(16H,m), 2.76-3. 12(7H,m), 5.1 5-5.26(1 H,m), 7.00-7.44(5H,m), 7.76-8.00(4H,m), 8.28-8.40 
(1H,m), 8.58-8.73(1 H,m) 
55 ESI-MS(m/e):606[M+H] 



EP1 702 919 A1 

Example 316: 

1-(2-(6-(4-Methanesulfonyl-phen^^ 

5 [0927] The entitled compound was obtained in the same method as in Example 1 71 or in accordance with the method 
or by combining it with an ordinary method but using t-butyi (2-(2-(6-(4-methanesulfonyi-phenoxy)-2-pyridin-2-yl-3H- 
benzimidazol-5-yl)-pyrrolidin-1-yl)-2-oxo-ethyl)-methylcarbamate obtained in Example 315. 

1 HNMR(CDCI 3 )8: 1.60-1.97(4H,m), 2.20-2.46(3H,m), 2.94-3.08(5H,m), 3.19-3.90(2H,m), 5.15-5.43(1 H,m), 7.08-7.65 
(5H,m), 7.87-7.94(3H,m), 8.36-8.38(1 H,m), 8.64(1 H,s) 
10 ESI-MS(m/e):506[M+H] 

Example 317: 

1-(2-(6-(4-Methanesulfonyl-phenoxy)-2-(1H-pyraz 

15 

(Step 1) Production of t-butyl 2-(6-(4-methanesulfonyl-phenoxy)-2-(1H-pyrazol-3-yl)-3H-benzimidazol-5-yl)-pyrrolidin- 
1 -carboxylate: 

[0928] 10.0 mg of 1 H-pyrazole-3-carboxaldehyde was added to an N.N-dimethylformamide (1 ml) solution of 49.0 mg 
20 of t-butyl 2-(4,5-diamino-2-(4-methanesulfonyl-phenoxy)-phenyl)-pyrrolidine-1-carboxylate obtained in Example 306 
(step 3), and the reaction liquid was stirred overnight at 90°C. After cooled, the reaction liquid was diluted with ethyl 
acetate, washed with saturated saline, and dried with anhydrous magnesium sulfate. The solvent was evaporated away 
under reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography 
(Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 9/1) to obtain the entitled compound as a brown solid. 

25 

(Step 2) Production of 1-(2-(6-(4-methanesulfonyl-phenoxy)-2-(1H-pyrazol-3-yl)-3H-benzimidazol-5-yl)-pyrrolidin- 
1-yl)-ethanone: 

[0929] 49.2 mg of t-butyl 2-(6-(4-methanesulfonyl-phenoxy)-2-(1H-pyrazol-3-yl)-3H-benzimidazol-5-yl)-pyrrolidin-1- 
30 carboxylate was dissolved in 1 ml of 4 N hydrochloric acid-dioxane, and the reaction liquid was stirred at room temperature 
for 2 hours. The reaction solvent was evaporated away under reduced pressure, and 0.012 ml of acetic anhydride was 
added to 2 ml of a pyridine solution of the resulting residue, and stirred at room temperature for 30 minutes. The reaction 
solvent was evaporated away under reduced pressure, and the resulting residue was purified through partitioning thin- 
layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 9/1) to obtain the entitled com- 
35 pound as a brown solid. 

1 HNMR(CDCI 3 )5: 1 .53-2.38(7H,m), 2.97-3.1 0(3H,s), 3.39-3.99(2H,m), 5.06-5.31(1H,m), 6.80-8.04(8H,m) 
ESI-MS(m/e):466[M+H] 

Example 318: 

40 

1-(2-(6-(4-Methanesulfonyl-phenoxy)-2-(1-meth^^ 

[0930] The entitled compound was obtained as a white solid in the same method as in Example 306 (step 4), (step 
5) or in accordance with the method or by combining it with an ordinary method but using t-butyl 2-(4,5-diamino-2-(4- 
45 methanesulfonyl-phenoxy)-phenyl)-pyrrolidine-1 -carboxylate obtained in Example 306 (step 3) and 1-methyl-1 H-pyra- 
zole-3-carboxylic acid. 

1 HNMR(CDCI 3 )5: 1 .70-2.37(7H,m), 2.98-3.1 1(3H,m), 3.52-4.02(5H,m), 5.04-5.43(1 H,m), 6.74-7.67(6H,m), 7.79-7.97 

(2H,m), 10.38-11. 00(1 H,m) 

ESI-MS(m/e):480[M+H] 

50 

Example 319: 

1-(2-(2-(5-Fluoro-pyridin-2-yl)-6-(4-methanesulfonyl-phenoxy)-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-et 

55 [0931] The entitled compound was obtained as a white solid in the same method as in Example 318 or in accordance 
with the method or by combining it with an ordinary method but using 5-fluoro-pyridine-2-carboxylic acid. 
1 HNMR(CDCI 3 )5: 1.60-2.50(7H,m), 2.85-3.20(3H,m), 3.50-4.00(2H,m), 5.00-5.50(1 H.m), 6.80-8.10(7H,m), 8.20-8.60 
(2H,m), 10.50-11. 20(1 H,m) 
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ESI-MS(m/e):495[M+H] 
Example 320: 

(1-Amino-cvclopropylH2-(6-(4-meth^^ 
anone 

[0932] The entitled compound was obtained as a white solid in the same method as in Example 168 or in accordance 
with the method or by combining it with an ordinary method but using 1-aminocyclopropanecarboxylic acid. 
1HNMR(CD 3 0D)8: 0.80-1. 10(4H,m), 1.88-2.17(3H,m). 2.32-2.40(1 H.m), 3.12(3H,s), 4.06(2H,brs) ) 5.21(1H,brs), 
7.18-7.54(5H,m), 7.91-7.99(3H,m), 8.27(1 H,d,J=8.0Hz), 8.73(1 H,d,J=4.3Hz) 
ESI-MS(m/e):518[M+H] 

Example 321: 

5-(6-(1-Acetyl-pyrrolidin-2-yl)-2-pyrazin-2-yl-1H-benzimidazol-5-yioxy)-pyridine-2-carbonitrile 

[0933] The entitled compound was obtained as an oily substance in the same method as in Example 121 (step 9) to 
(step 12) and Example 314 or in accordance with the method or by combining it with an ordinary method but using 
1-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrrolidin-1-yl)-ethanone enantiomer B obtained in Example 309 (step 1) and 
pyrazine-2-carboxaldehyde. 

1 HNMR(CDCI 3 )5: 1.67-2.47(7H,m), 3.60-3.92(2H,m), 5.1 1-5.35(1 H,m), 7.00-7.77(4H,m), 8.47-8.73(3H,m), 9.52-9.68 

(1H,m), 10.88-11. 94(1 H,m) 

ESI-MS(m/e):426[M+H] 

Example 322: 

1-(2-(2-(5-Cyano-pyridin-2-yl)-6-(4-methanesulfon 

[0934] The entitled compound was obtained as a white solid in the same method as in Example 307 or in accordance 
with the method or by combining it with an ordinary method but using 5-cyano-pyridine-2-carboxylic acid. 
1 HNMR(CDCI 3 )8: 1.05-2.40(7H,m), 2.80-3.20(3H,m), 3.60-4.00(2H,m), 5.05-5.45(1 H,m), 6.90-7.80(4H,m), 7.80-8.00 
(2H,m), 8.05-8.20(1 H,m), 8.40-8.60(1 H,m), 8.80-9.00(1 H,m), 10.40-10.80(1H,m) 
ESI-MS(m/e):502[M+H] 

Example 323: 

1-(2-(2-(4-Chloro-pyridin-2-yl)-6-(4-methanesulfonyl-phenoxy)-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-et 

[0935] The entitled compound was obtained as a white solid in the same method as in Example 307 or in accordance 
with the method or by combining it with an ordinary method but using 4-chloro-pyridine-2-carboxylic acid. 
1 HNMR(CDCI 3 )5: 1.67-2.40(7H,m), 3.00-3.13(3H,m), 3.54-3.91 (2H.ni), 5.10-5.44(1 H,m), 6.79-7.52(5H,m), 7.64-7.97 
(2H,m), 8.36-8.57(2H,m), 10.75-1 1.24(1H,m) 
ESI-MS(m/e):511 [M+H] 

Example 324: 

1-(2-(2-(5-Ethoxy-pyridin-2-yl)-6-(4-meth^ 

[0936] The entitled compound was obtained as a yellow oily substance in the same method as in Example 307 or in 
accordance with the method or by combining it with an ordinary method but using 5-ethoxy-pyridine-2-carboxylic acid. 
1 HNMR(CDCI 3 )8: 2.00-3.40(1 OH.m), 3.60-4.00(3H,m), 4.20-5.20(4H,m), 5.80-6.40(1 H.m), 7.20-9.20(9H,m), 
11.50-12.00(1H,m) 
ESI-MS(m/e):521[M+H] 
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Example 325: 

Trans-1-(4-aretoxy-2-(6-(4-methanes^ 

5 (Step 1 ) Production of 1-(2-fluoro-4-nitro-phenyl)-3-buten-1-ol: 

[0937] 0.65 ml of titanium tetrachloride was added to a chloroform (12 ml) solution of 2.00 g of 4-nitro-2-fluoro-ben- 
zaldehyde produced according to the method described in US 6239152, and the reaction liquid was stirred at room 
temperature for 10 minutes, and then 2.4 ml of allyl-trimethyl-silane was added to it, and the reaction liquid was stirred 
10 at room temperature for 20 minutes. The reaction liquid was diluted with ethyl acetate, washed with water and saturated 
saline, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the 
residue was purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 3/1 ) to obtain 
the entitled compound as an orange solid. 

15 (Step 2) Production of N-(1-(2-fluoro-4-nitro-phenyl)-3-butenyl)-acetamide: 

[0938] 0.29 ml of methanesulfonyl chloride and 0.63 ml of triethylamine were added to a chloroform (10 ml) solution 
of 480 mg of 1-(2-fiuoro-4-nitro-phenyl)-3-buten-1-ol, and the reaction liquid was stirred at room temperature for 15 
minutes. The reaction liquid was washed with water, and dried with anhydrous magnesium sulfate. The solvent was 

20 evaporated away under reduced pressure to obtain a crude product as a pale yellow oily substance. 31 0 mg of sodium 
azide was added to a dimethylformamide (10 ml) solution of the crude product, and the reaction liquid was stirred at 
45°C for 30 minutes. The reaction liquid was diluted with ethyl acetate, washed with water, and dried with anhydrous 
sodium sulfate. The solvent was evaporated away under reduced pressure to obtain a crude product as a brown oily 
substance. 1 .0 g of triphenylphosphine and 2 ml of water were added to a tetrahydrofuran (10 ml) solution of the resulting 

25 crude product, and the reaction liquid was stirred for 12 hours with heating under reflux. 1 N hydrochloric acid was added 
to the reaction liquid, and the organic layer was removed. The aqueous layer was made basic with an aqueous 1 N 
sodium hydroxide solution added thereto. This was extracted with chloroform, and dried with anhydrous sodium sulfate, 
and the solvent was evaporated away under reduced pressure to obtain 380 mg of a crude product as a brown oily 
substance. 0.50 ml of triethylamine, 0.25 ml of acetic anhydride and 20 mg of 4-dimethylaminopyridine were added to 

30 a chloroform (10 ml) solution of 380 mg of the crude product, and the reaction liquid was stirred at room temperature 
for 30 minutes. The solvent was evaporated away under reduced pressure, and the residue was purified through silica 
gel column chromatography (developing solvent: chloroform/methanol = 50/1) to obtain the entitled compound as a 
brown oily substance. 

35 (Step 3) Production of 1-acetyl-2-(2-fluoro-4-nitro-phenyl)-4-hydroxy-pyrrolidine: 

[0939] 1 ml of water and 600 mg of iodine were added to a tetrahydrofuran (4 ml) solution of 200 mg of N-(1-(2-fluoro- 
4-nitro-phenyl)-3-butenyl)-acetamide, and the reaction liquid was stirred overnight at room temperature. The reaction 
liquid was diluted with chloroform, washed with aqueous saturated sodium bicarbonate, aqueous saturated sodium 

40 thiosulfate and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent was evaporated away 
under reduced pressure to obtain a crude product. 0.25 ml of triethylamine, 0.13 ml of acetic anhydride and 10 mg of 
4-dimethylaminopyridine were added to a chloroform (5 ml) solution of the crude product, and the reaction liquid was 
stirred at room temperature for 15 minutes. The solvent was evaporated away under reduced pressure, 20 mg of 
potassium carbonate was added to a methanol (5 ml) solution of the resulting residue, and the reaction liquid was stirred 

45 at room temperature for 15 minutes. The solvent was evaporated away under reduced pressure, and the residue was 
purified through silica gel column chromatography (developing solvent: chloroform/methanol = 30/1 ) to obtain the entitled 
compound as a colorless solid diastereomer mixture. 

(Step 4) Production of 1-acetyl-2-(2-fluoro-4-((pyridin-2-carbonyl)-amino)-phenyl)-4-acetoxypyrrolidine: 

50 

[0940] 0.06 ml of acetic anhydride was added to a pyridine (2 ml) solution of 140 mg of 1-acetyl-2-(2-fluoro-4-nitro- 
phenyl)-4-hydroxy-pyrrolidine, and the reaction liquid was stirred overnight at 50°C. The solvent was evaporated away 
under reduced pressure, and the residue was purified through silica gel column chromatography (developing solvent: 
ethyl acetate) to obtain 1 50 mg of a product. About 50 mg of developed Raney nickel catalyst was added to a methanol 
55 (3 ml) solution of 57 mg of the product, and the reaction liquid was stirred in a hydrogen atmosphere for 30 minutes. 
Then, the catalyst was removed through filtration, and the solvent was evaporated away under reduced pressure. 30 
mg of pyridine-2-carboxylic acid and 50 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide monohydrochloride were 
added to a pyridine (2 ml) solution of the residue, and the reaction liquid was stirred overnight at room temperature. The 
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reaction liquid was diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate and saturated saline, 
and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled 
compound as a yellow oily substance. 

5 (Step 5) Production of trans-1 -acetyl-2-(5-nitro-2-fluoro-4-((pyridin-2-carbonyl^ 
and cis-1-acetyl-2-(5-nitro-2-fluoro-4-((pyridin^^ 

[0941] 0.1 ml of fuming nitric acid was added to a trifluoroacetic acid (0.5 ml) solution of 36 mg of 1-acetyl-2-(2-fluoro- 
^((pyridin^-carbonylJ-amino^phenylH-acetoxy-pyrrolidine, and the reaction liquid was stirred at room temperature for 
10 1 hour. The solvent was evaporated away under reduced pressure, and the residue was purified through silica gel column 
chromatography (developing solvent: chloroform/methanol = 15/1) to obtain 30 mg of a diastereomer mixture of the 
entitled compound as a white solid. The resulting diastereomer mixture was purified through partitioning thin-layer 
chromatography (Kieselgel™60F 25 4, Art 5744 (by Merck), chloroform/methanol = 15/1) to separate the mixture into the 
individual diastereomers of the entitled compounds, each as a yellow solid (Rf value: trans form > cis form.) 

15 

(Step 6) Production of trans-1 -(4-acetoxy-2-(6-(4-methanesu!fonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyr- 
rolidin-1-yl)-ethanone: 

[0942] 10 mg of 4-methanesulfonyl-phenol and 20 mg of cesium carbonate were added to a dimethylformamide (0.5 
20 ml) solution of 21 mg of trans-1 -acetyl-2-(5-nitro-2-fluoro-4-((pyridin-2-carbonyl)-amino)-phenyl)-4-acetoxy-pyrrolidine, 

and the reaction liquid was stirred at 90°C for 1 hour. 100 mg of.tin(ll) chloride dihydrate was added to it, and the reaction 

liquid was stirred at 90°C for 5 hours. The reaction liquid was diluted with ethyl acetate, washed with water and saturated 

saline in order, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure to 

obtain the entitled compound as a yellow oily substance. 
25 1HNMR(CD 3 0D)5: 1.50-1 .90(3H,m), 2.1 0-2.53(2H,m),2.98(3H,s),3.60-3.90(2H,m), 5.1 3-5.26(2H,m), 7.03-7.65(5H,m), 

7.78-7.87(3H,m), 8.10-8.18(1H,m), 8.59(1H,s) 

ESI-MS(m/e):535[M+H] 

Example 326: 

30 

Trans-1-(4-hydroxy-2-(6-(4-methanesulfonyl-phen 

[0943] 0.015 ml of 25 % sodium methoxide was added to a methanol (2 ml) solution of 40 mg of trans-1 -(4-acetoxy- 
2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimida2ol-5-yl)-pyrrolidin-1-yl)-ethanone obtained in Example 

35 325, and the reaction liquid was stirred at room temperature for 10 minutes. The solvent was evaporated away under 
reduced pressure, and the residue was purified through reversed-phase middle-pressure liquid chromatography [ODS- 
AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The solvent of the resulting fraction 
was diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate, and dried with anhydrous sodium 
sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled compound as a white 

40 solid. 1 HNMR(CD 3 OD)5: 1.48-2.80(5H,m), 2.99-3.10(3H,m), 3.48-4.1 0(2H,m), 4.40-4.60(1 H,m), 5.25-5.50(1 H,m), 
7.00-7.50(5H,m), 7.75-8.00(3H f m), 8.24-8.48(1 H,m), 8.48-8.70(1 H,m), 10.70-1 1.20(1 H,m) 
ESI-MS(m/e):493[M+H] 

Example 327: 

45 

Cis-1-(4-fluoro-2-(6-(4-methanesulfonyl-phenoxy)-2-pyri^^ 

[0944] 0.02 ml of bis(2-methoxyethyl)aminosulfate trichloride was added to a chloroform (1 ml) solution of 10 mg of 
trans-1-(4-hydroxy-2-(6-(4-methanesulfonyl-phenoxy)^ 
50 obtained in Example 326, and the reaction liquid was stirred at room temperature for 10 minutes. The solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through partitioning thin-layer chro- 
matography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/methanol = 15/1) to obtain the entitled compound as 
a white solid. 

1 HNMR(CD 3 OD)5: 1.92(3Hx1/2,s), 2.22(3Hx1/2,s), 2.22-2.80(2H,m), 3.13(3Hx1/2,s), 3.15(3Hx1/2,s), 3.80-4.40(2H,m), 
55 5.20-5.50(2H,m), 7.20-7.80(5H,m), 7.90-8.10(3H,m), 8.28(1 H,t.J=7.8Hz), 8.74(1H,brs) 
ESI-MS(m/e):495[M+H] 
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Example 328: 

Cis-1-(4-acetoxy-2-(6-(4-methanesulfo^ 

5 [0945] The entitled compound was obtained as a colorless solid in the same method as in Example 325 (step 6) or 
in accordance with the method or by combining it with an ordinary method but using cis-1-acetyl-2-(5-nitro-2-fluoro- 
4-((pyridine-2-carbonyl)-amino)-phenyl)-4-acetoxy-pyrrolidine obtained in Example 325 (step 5). 
1 HNMR(CD 3 OD)5: 1.40-1 .90(3H,m) f 2.20-2.55(2H,m), 3.00(3H,s) l 3.62-3.90(2H I m) l 5.12-5.28(2H,m) J 6.98-7.75(5H > m) l 
7.78-7.88(3H,m), 8.11-8.19(1H,m), 8.60(1H,s) 

10 ESI-MS(m/e):535[M+H] 

Example 329: 

Cis-1-(4-hydroxy-2-(6-(4-methanesulfonyl-phe 

15 

[0946] The entitled compound was obtained as a colorless solid in the same method as in Example 326 or in accordance 
with the method or by combining it with an ordinary method but using cis-1 -(4-acetoxy-2-(6-(4-methanesulfonyl-phenoxy)- 
2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone obtained in Example 328. 

1 HNMR(CD 3 OD)5: 1.80-2.00(3H,m), 2.04-2.75(2H,m), 3.12-3.16(3H,m), 3.40-4.00(2H,m), 4.45-4.55(1 H,m), 5.25-5.43 
20 (1H,m), 7.18-7.42(3H,m), 7.50-7.59(1 H,m), 7.62-7.77(1 H,m), 7.90-8.08(3H,m) l 8.24-8.32(1 H,m), 8.75-8.81 (1H,m) 
ESI-MS(m/e):493[M+H] 

Example 330: 

25 Trans-1-(4-fluoro-2-(6-(4-methanesulfonyl-phenoxy)-2-pyridm^ 

[0947] The entitled compound was obtained as a pale yellow solid in the same method as in Example 327 or in 
accordance with the method or by combining it with an ordinary method but using cis-1 -(4-hydroxy-2-(6-(4-methanesul- 
fonyl-phenoxy)-2-pyridin-2-yl-3H-ben2imidazol-5-yl)-pyrrolidin-1-yl)-ethanone. 
30 1HNMR(CD 3 0D)5: 1.70-2.73(5H,m), 3.1 1-3.37(3H,m), 3.62-4.51 (2H,m), 5.24-5.45(2H,m), 7.13-7.76(5H,m), 7.94-8.00 
(3H,m), 8.28-8.33(1 H,m), 8.73-8.79(1 H,m) 
ESI-MS(m/e):495[M+H] 

Example 331: 

35 

1-(4-Oxo-2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 

[0948] 0.003 ml of dimethylsulfoxide was added to a chloroform (1 ml) solution of 0.003 ml of oxalyl chloride at -50°C, 
and the reaction liquid was stirred at the same temperature for 5 minutes. A chloroform (1ml) solution of 6.7 mg of trans- 

40 1-(4-hydroxy-2-(6-(4-methanesulfonyl-phenoxy)^ ob- 
tained in Example 326 was added to the reaction liquid, and the reaction liquid was stirred at -50°C for 15 minutes. 0.02 
ml of triethylamine was added to it, and the reaction liquid was stirred at room temperature for 5 minutes, and the reaction 
liquid was diluted with ethyl acetate, washed with aqueous saturated ammonium chloride and saturated saline in order, 
and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the residue 

45 was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: 
water-acetonitrile-0.1 % trifluoroacetic acid]. The solvent of the resulting fraction was diluted with ethyl acetate, washed 
with aqueous saturated sodium bicarbonate, and dried with anhydrous sodium sulfate. The solvent was evaporated 
away under reduced pressure to obtain the entitled compound as a white solid. 

1 HNMR(CD 3 OD)6: 2.03(3H,s), 2.68(2H,s), 3.16(3H,s), 4.09-4.22(2H,m) f 5.70-5.77(1 H,m). 7.05-7.80(5H,m), 7.94-8.01 
so (3H,m), 8.24-8.32(1 H.m), 8.72-8.77(1 H,m) 
ESI-MS(m/e):491 [M+H] 



55 
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Example 332: 

1-(4,4-Difluoro-2-(6-(4-methane^ 

5 (Step 1) Production of 1-acetyl-2-(2-fiuoro^-nitrchphenylH. 4 ^' fluor o-py n *o | ' dine: 

[0949] 0.035 ml of dimethylsulfoxide was added to a chloroform (3 ml) solution of 0.035 ml of oxalyl chloride at -50°C, 
and the reaction liquid was stirred at the same temperature for 5 minutes. A chloroform (2 ml) solution of 40 mg of I- 
acetyl-2-(2-fluoro-4-nitro-phenyl)-4-hydroxy-pyrrolidine obtained in Example 325 (step 3) was added to the reaction 

10 liquid, and the reaction liquid was stirred at - 50°C for 10 minutes. 0.10 ml of triethylamine was added to it, and the 
reaction liquid was stirred at room temperature for 5 minutes, then the reaction liquid was diluted with ethyl acetate, 
washed with aqueous saturated ammonium chloride and saturated saline in order, and dried with anhydrous sodium 
sulfate. The solvent was evaporated away under reduced pressure, and 0.06 mi of bis(2-methoxyethyl)aminosulfate 
trichloride was added to a chloroform (1 ml) solution of the resulting residue, and the reaction liquid was stirred overnight 

is at 70°C. The solvent was evaporated away under reduced pressure, and the residue was purified through silica gel 
column chromatography (developing solvent: hexane/ethyl acetate = 1/1) to obtain the entitled compound. 

(Step 2) Production of 1-(4,4-difluoro-2-(6-(4-methanesulfonyl-phenoxy^ 
1-yl)-ethanone: 

20 

[0950] The entitled compound was obtained as a white solid in the same method as in Example 325 (step 4) to (step 
6) or in accordance with the method or by combining it with an ordinary method but using 1-acetyl-2-(2-fluoro-4-nitro- 
phenyl)-4,4-difluoro-pyrrolidine obtained in (step 1). 

1 HNMR(CD 3 OD)5: 2.03(3Hx1/2,s), 2.05(3Hx1/2,s), 2.50-2.63(1 H,m), 2.85-3.15(1 H,m), 3.14(3Hx1/2,s), 3.15(3Hx1/2,s), 
25 3.95-4.25(2H i m), 5.44-5.58(1 H,m), 7.22-7.29(2H,m), 7.26-7.42(1 H,m), 7.48-7.54(1 H,m), 7.61-7.68(1H,m), 7.94-8.04 
(3H,m), 8.26-8.32(1 H,m), 8.72-8.77(1 H,m) 
ESI-MS(m/e):513[M+H] 

Example 333: 

30 

Cis-1-(4-fluoro-2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 
enantiomer A, and enantiomer B 

[0951] 45 mg of the racemic cis-1-(4-fluoro-2-(6-(4-methanesuIfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5- 
35 yl)-pyrrolidin-1-yl)-ethanone obtained in Example 327 was optically resolved, using an optical resolution column (CHI- 

RALPAK AD-H 2 cmq> x 25 cmL (by Daicel Chemical), mobile phase: hexane/2-propanol = 30/70, flow rate: 10 ml/min), 

into an enantiomer A (retention time: 18 min) and an enantiomer B (retention time: 22 min) each as a white solid. 

Enantiomer A 

ESI-MS(m/e): 495 [M+H] 
40 Enantiomer B 

ESI-MS(m/e): 495 [M+H] 

Example 334: 

45 Methyl 6-(6-(1-acetyl-pyrrolidin-2-yl)-5-(4-methanesulfonyl-phenoxy)-1H-benzimidazol-2-yl)-nicotinate 

[0952] The entitled compound was obtained as a yellow solid in the same method as in Example 307 or in accordance 
with the method or by combining it with an ordinary method but using pyridine-2,5-dicarboxylic acid 5-methyl ester. 
1 HNMR(CDCI 3 )5: 1.20-2.40(7H,m), 2.80-3.20(3H,m), 3.40-4.00(2H,m), 3.99(3H,s), 5.05-5.45(1 H,m), 6.80-7.80(4H,m), 
50 7.80-8.05(2H,m), 8.35-8.60(2H,m), 9.10-9.30(1 H,m), 10.60-1 1.30(1 H,m) 
ESI-MS(m/e):535[M+H] 

• 

Example 335: 

55 6-(6-(1-Acetyl-pyrrolidin-2-yl)-5-(4-methanesulfonyl-phenoxy)-1H-benzimidazol-2-vl)-nicotinic acid 

[0953] The entitled compound was obtained as a pale yellow solid in the same method as in Example 121 (step 6) or 
in accordance with the method or by combining it with an ordinary method but using methyl 6-(6-(1-acetyl-pyrrolidin-2- 
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yl)-5-(4-methanesulfonyl-phenoxy)-1H-ben2imidazol-2-yl)-nicotinate obtained in Example 334. 

iHNMR(DMSO-d6)5: 1.60-2.60(7H,m), 3.21 (3H,s), 3.60-4.00(2H,m), 5.00-5.20(1 H,m), 6.90-7.60(4H,m), 7.80-8.00(2H, 

m), 8.30-8.60(2H,m), 9.20(1 H,s) 

ESI-MS(m/e):521[M+H] 

5 

Example 336: 

2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzim^^^ acid dimethylamide 

10 (Step 1 ) Production of 4-nitrophenyl 2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-2,3-dihydro-1 H-benzimidazol- 
5-yl)-pyrrolidin-1-carboxylate: 

[0954] 0.060 ml of triethylamine and 21 mg of 4-nitrobenzoyl chloride were added in order to a tetrahydrofuran (1 ml) 
solution of 37 mg of 5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole enantiomer B ob- 
15 tained in Example 163, and the reaction liquid was stirred overnight at room temperature. The reaction solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through partitioning thin-layer chro- 
matography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain the entitled compound as 
a white solid. 

20 (step 2) Production of 2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-1 -carboxylic 
acid dimethylamide: 

[0955] 1 ml of dimethylamine (2.0 M tetrahydrofuran solution) was added to a tetrahydrofuran (1 ml) solution of 20 mg 
of 4-nitrophenyl 2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-2,3-dihydro-1H-benzimidazol-5-yl)-pyrrolidin-1-car- 
boxylate, and the reaction liquid was stirred overnight in a sealed tube at 100°C. The reaction solvent was evaporated 
away under reduced pressure, and the resulting residue was purified through reversed-phase middle-pressure liquid 
chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. The solvent 
of the resulting fraction was diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate, and dried 
with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled compound 
as a white solid. 

1 HNMR(CD 3 OD)8: 1.80-1.92(2H,m), 1. 94-2.07(1 H,m), 2.33-2.42(1 H,m), 2.80 and 2.85 (total 6H, each brs), 3.12(3H,s), 
3.52-3.58(1 H,m) f 3.62-3.78(1 H,m), 5.19-5.26(1 H,m), 7.16-7.80(5H,m), 7.91 -7.99(3H,m), 8.27(1 H,d,J=7.6Hz), 8.73(1 H, 
brs) 

ESI-MS(m/e):506[M+H] 
Example 337: 

1-(2-(2-(6-Hydroxy-pyridin-2-yl)-6-(4-methanesulfonyl-ph 

40 [0956] The entitled compound was obtained as a yellow solid in the same method as in Example 307 or in accordance 
with the method or by combining it with an ordinary method but using 6-hydroxy-pyridine-2-carboxylic acid. 
1 HNMR(CD 3 OD)5: 1.75-2.47(7H,m), 2.97-3.26(4H,m), 3.44-3.96(2H,m), 5.20-5.40(1 H,m), 6.60-8.05(10H,m) 
ESI-MS(m/e):493 [M+H] 

45 Example 338: 

1-(2-(6-(4-Fluoro-phenylsulfanyl)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 
(Step 1) Production of t-butyl 2-(4-amino-2-fIuoro-phenyl)-pyrrole-1-carboxylate: 

50 

[0957] 1.6 g of 1-(t-butoxycarbonyl)pyrrole-2-boronic acid, 200 mg of tetrakistriphenylphosphine palladium, 5 ml of 
aqueous saturated sodium carbonate solution and 5 ml of water were added in order to a dimethoxyethane (10 ml) 
solution of 1 g of 4-bromo-3-fluoro-phenylamine, and the reaction liquid was stirred in a nitrogen atmosphere at 70°C 
for 3 hours. After cooled, the reaction liquid was filtered through Celite, and the filtrate was diluted with ethyl acetate, 
55 washed with water and saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evap- 
orated away under reduced pressure, and the resulting residue was purified through silica gel column chromatography 
(developing solvent: hexane/ethyl acetate = 2/1) to obtain the entitled compound as a pale brown solid. 



25 



30 



35 
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(Step 2) Production of t-butyl 2-(4-amino-2-fluoro-phenyl)-pyrrolidine-1-carboxy1ate: 

[0958] 5 ml of water and 660 mg of 5 % platinum-carbon catalyst were added to a 2-propanol (50 ml) solution of 2.2 
g of t-butyl 2-(4-amino-2-fluoro-phenyl)-pyrrole-1-carboxylate l and stirred in a hydrogen atmosphere under a pressure 
5 of 50 kgf/cm 2 at 50°C for 1 day. The catalyst was removed through filtration through Celite, the solvent was evaporated 
away under reduced pressure, and the residue was purified through silica gel column chromatography (developing 
solvent: hexane/ethyl acetate = 1/1) to obtain the entitled compound as a brown oily substance. 

(Step 3) Production of pyridine-2-carboxylic acid-(4-(1-acetyl-pyrrolidin-2-yl)-3-fluoro-phenyl)-amide: 

10 

[0959] 90 mg of pyridine-2-carboxylic acid and 190 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide monohydro- 
chloride were added in order to a pyridine (2 ml) solution of 181 mg of t-butyl 2-(4-amino-2-fluoro-phenyl)-pyiTolidine-1- 
carboxylate, and the reaction liquid was stirred at room temperature for 3 hours. The reaction liquid was diluted with 
chloroform, washed with water and saturated saline, and dried with anhydrous magnesium sulfate. The solvent was 

15 evaporated away under reduced pressure, and 2 ml of 4 N hydrochloric acid-dioxane solution was added to 300 mg of 
the resulting residue, and the reaction liquid was stirred at room temperature for 1 hour. The reaction liquid was diluted 
with chloroform, and made basic with aqueous saturated sodium bicarbonate solution added thereto, and the organic 
layer was washed with saturated saline and dried with anhydrous magnesium sulfate. The solvent was evaporated away 
under reduced pressure, and 0.020 ml of acetic anhydride was added to a pyridine (1 ml) solution of the resulting residue, 

20 and the reaction liquid was stirred at room temperature for 20 minutes. The reaction liquid was diluted with chloroform, 
washed with water and saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evap- 
orated away under reduced pressure, and the resulting residue was purified through silica gel column chromatography 
(developing solvent: chloroform/methanol = 50/1) to obtain the entitled compound as a yellow solid. 

25 (Step 4) Production of pyridine-2-carboxylic acid-(4-(1 -acetyl-pyrrolidin-2-yl)-5-fluoro-2-nitro-phenyl)-amide: 

[0960] 94 mg of potassium nitrate was added to a trifluoroacetic acid (3 ml) solution of pyridine-2-carboxylic acid-(4-(1- 
acetyl-pyrrolidin-2-yl)-3-fluoro-phenyl)-amide, and the reaction liquid was stirred at room temperature for 2 days. The 
reaction liquid was distilled under reduced pressure, diluted with chloroform, and made basic with aqueous saturated 
30 sodium bicarbonate solution, and then extracted with chloroform. The organic layers were combined, washed with 
saturated saline, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pres- 
sure, and the resulting residue was purified through silica gel column chromatography (developing solvent: chloroform/ 
methanol = 50/1 ) to obtain the entitled compound as a pale yellow solid. 

35 (Step 5) Production of 1-(2-(6-(4-fluoro-phenylsulfanyl)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanon 

[0961] 20 mg of 4-fluoro-benzenethiol and 30 mg of potassium carbonate were added in order to an N,N-dimethylfor- 
mamide (1 ml)solution of 50 mg of pyridine-2-carboxylicacid-(4-(1-acetyl-pyrrolidin-2-yl)-5-fluoro-2-nitro-phenyl)-amide, 
and the reaction liquid was stirred at 100°C for 2 hours. 30 mg of tin(ll) chloride dihydrate was added to the reaction 

40 liquid, and the reaction liquid was stirred at 1 00°C for 3 hours. After cooled, the reaction liquid was diluted with aqueous 
saturated sodium bicarbonate and extracted with chloroform, and the organic layer was dried with anhydrous magnesium 
sulfate, and the solvent was evaporated away under reduced pressure. The resulting residue was purified through 
partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain 
the entitled compound as a white solid. 

45 1HNMR(CDCI 3 )5: 1.60-2.50(7H,m), 3.60-4.00(2H,m), 5.20-5.80(1 H,m), 6.90-7.10(2H,m), 7.15-7.80(5H,m), 7.80-8.00 
(1H,m), 8.30-8.45(1 H,m), 8.55-8.70(1 H,m), 10.60-11. 20(1 H,m) 
ESI-MS(m/e):433 [M+H] 

Example 339: 

50 

1-(2-(6-(4-methanesulfonyl-phenylsulfanyl)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethan 

[0962] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-methanesulfonyl-benzenethiol. 
55 1HNMR(CDCI 3 )5: 1.40-2.45(7H,m), 2.80-3.20(3H,m), 3.50-4.00(2H,m), 5.20-5.65(1 H.m), 7.10-8.25(8H,m), 8.30-8.50 
(1H,m), 8.50-8.80(1 H,m), 10.60-11.40(1H,m) 
ESI-MS(m/e):493[M+H] 
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Example 340: 

N-(5-(6-(1-Acetyl-pyrolidin-2-yl^ 

5 (Step 1 ) Production of 1 -(2-(6-(6-amino-pyridirv3-yloxy)-2-pyridirh2-yl^ 

[0963] 53.5 mg of 5-bromo-2-nitro- pyridine, 84.2 mg of cesium carbonate and 25 mg of copper(ll) oxide were added 
to a pyridine (1 ml) solution of 55.0 mg of 1-(2-(6-hydroxy-2-pyridin-2-yl-3-(24rime 

idazol-5-yl)-pyrrolidin-1-yl)-ethanone obtained in Example 121 (step 10), and the reaction liquid was stirred overnight in 
10 a sealed tube at 120°C. After cooled, aqueous saturated ammonium chloride and saturated saline were added in order 
to the reaction liquid, extracted with ethyl acetate and dried with anhydrous magnesium sulfate. The solvent was evap- 
orated away under reduced pressure, and 0.016 ml of hydrazine monohydrate and 20 mg of developed Raney nickel 
catalyst were added to an ethanol (2 ml) solution of the resulting residue, and the reaction liquid was stirred at room 
temperature for 30 minutes. The catalyst was removed through filtration through Celite, and the solvent was evaporated 
is away under reduced pressure. The resulting residue was purified through partitioning thin-layer chromatography 
(Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 9/1) to obtain the entitled compound as a yellow oily 
substance. 

(Step 2) Production of N-(5-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-pyridin-2-yl)-acetamide: 

20 

[0964] 0.005 ml of acetic anhydride was added to a pyridine (1 ml) solution of 13.7 mg of 1-(2-(6-(6-amino-pyridin-3- 
yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone t and the reaction liquid was stirred at room tem- 
perature for 3 hours. The reaction liquid was evaporated away under reduced pressure, the resulting residue was 
dissolved in 1 ml of trifluoroacetic acid, and the reaction liquid was stirred at room temperature for 3 hours. The reaction 
25 liquid was distilled under reduced pressure, and the resulting residue was purified through reversed-phase middle- 
pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0. 1 % trifluoroacetic acid] 
and through silica gel column chromatography (developing solvent: chloroform/methanol = 9/1) to obtain the entitled 
compound as an oily substance. 

1 HNMR(CDCI 3 )5: 1 .64-2.44(1 0H,m), 3.57-3.91 (2H,m), 5.26-5.62(1 H,m), 6.76-8.74(10H,m), 10.59-11.31(1H,m) 
30 ESI-MS(m/e):457[M+H] 

Example 341: 

1- (2-(6-(6-Acetyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone 
35 ^ ~ 

[0965] The entitled compound was obtained as an oily substance in the same method as in Example 122 or in ac- 
cordance with the method or by combining it with an ordinary method but using 1-(5-bromopyridin-2-yl)-ethanone. 
1 HNMR(CDCI 3 )5: 1.66-2.42(7H,m), 2.59-2.74(3H,m), 3.51-3.90(2H,m), 5.12-5.45(1 H,m), 6.85-8.10(6H,m), 8.30-8.70 
(3H,m), 10.86-1 1.24(1 H,m) 
40 ESI-MS(m/e):442[M+H] 

Example 342: 

2- (5-Bromo-pyridin-2-yl)-5-(4-methanesulfonyl-phenoxy)-6-pyrrolidin-2-yl-1H-benzimidazol enantiomer A and enanti- 
45 omer B 

[0966] 100 mg of the racemic 2-(5-bromo-pyridin-2-yl)-5-(4-methanesulfonyl-phenoxy)-6-pyrrolidin-2-yl-1 H-benzimi- 
dazol obtained in Example 306 was optically resolved, using an optical resolution column (CHIRALPAK AD 2 cmcp x 
25 cmL (by Daicel Chemical), mobile phase: hexane/isopropanol/diethylamine = 20/80/0.1, flow rate: 10 ml/min), into 
50 an enantiomer A (retention time: 24 min) and an enantiomer B (retention time: 27 min) each as an oily substance. 

Example 343: 

1-(2-(2-(5-Bromo-pyridin-2-yl)-6-(4-methane enan- 
55 tiomer A 



[0967] 0.020 ml of acetic anhydride was added to a pyridine (1 ml) solution of 43 mg of 2-(5-bromopyridin-2-yl)-5-(4- 
methanesulfonyl-phenoxy)-6-pyrrolidin-2-yl-1H-benzimidazol enantiomer A obtained in Example 342, and the reaction 
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liquid was stirred at room temperature for 10 minutes. Aqueous saturated sodium bicarbonate solution was added to 
the reaction liquid, and extracted with chloroform, and the organic layer was dried with anhydrous magnesium sulfate, 
and the solvent was evaporated away under reduced pressure. The resulting residue was purified through partitioning 
thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain the entitled 
5 compound as a white solid. 

1HNMR(CDCI 3 )5: 1.60-2.40(7H,m), 2.80-3.20(3H,m), 3.50-3.95(2H,m), 5.05-5.45(1 H,m), 6.90-7.80(5H,m), 7.80-8.00 

(2H,m), 8.10-8.30(1 H.m), 8.60-8.80(1 H,m) 

ESI-MS(m/e):555,557[M+H] 

10 Example 344: 

1-(2-(2-(5-Bromo-pyridin-2-yl)-6-(4-methane enan- 
tiomer B 

15 [0968] The entitled compound was obtained as a white solid in the same method as in Example 343 or in accordance 
with the method or by combining it with an ordinary method but using 2-(5-bromo-pyridin-2-yl)-5-(4-methanesulfonyl- 
phenoxy)-6-pyrrolidin-2-yl-1H-benzimidazol enantiomer B obtained in Example 342. 

Example 345: 

20 

1.(2-(6-(4-Methanesulfonyl-phenoxy)-2-(5-vinyl 

[0969] The entitled compound was obtained as a yellow solid in the same method as in Example 307 or in accordance 
with the method or by combining it with an ordinary method but using 5-vinyl-pyridine-2-carboxylic acid. 
25 1HNMR(CDCI 3 )5: 1.20-2.40(7H,m), 2.90-3.1 5(3H,m), 3.50-3.90(2H,m), 5.00-5.45(1 H,m), 5.48(1 H,dd,J=5.6,11.2Hz), 
5.94(1 H,dd,J=5.6,17.6Hz), 6.70-6.85(1 H,m), 7.00-7.25(2H,m), 7.25-7.80(2H,m), 7.80-8.00(3H,m), 8.30-8.40(1 H.m), 
8.55-8.70(1 H,m), 10.50-10.80(1H,m) 
ESI-MS(m/e):503[M+H] 

30 Example 346: 

1-(2-(6-(6-(1-Hydroxy-1-methyl-ethyl)-p^ 

[0970] 0.1 ml of methyl lithium (1 .0 M diethyl ether solution) was added to a tetrahydrofuran (1 .5 ml) solution of 1 5.0 
35 mg of 1-(2-(6-(6-acetyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone obtained in Ex- 
ample 341, at -78°C, and the reaction liquid was stirred at -78°C for 30 minutes. The reaction liquid was poured into 
aqueous saturated ammonium chloride solution, extracted with chloroform, and dried with anhydrous magnesium sulfate. 
The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel 
column chromatography (developing solvent: chloroform/methanol = 7.5/1) to obtain the entitled compound as a yellow 
^0 solid. 

1 HNMR(CDCI 3 )5: 1.46-1.63(6H,m), 1 .63-2.47(7H,m), 2.87-2.99 and 3.34-3.91 (total 3H, each mj, 5.18-5.51(1 H,m), 

6.72-7.91 (6H,m), 8.17-8.68(3H,m), 10.54-10.94(1 H,br) 

ESI-MS(m/e):458[M+H] 

45 Example 347: 

Ethyl(5-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yloxy)-pyridin-2-yl)-(^ 

[0971] 0.003 ml of ethyl chloroformate was added to a pyridine (1 ml) solution of 14.4 mg of 1-(2-(6-(6-amino-pyridin- 
50 3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone obtained in Example 340 (step 1), and the reac- 
tion liquid was stirred at room temperature for 30 minutes. The reaction liquid was distilled under reduced pressure, and 
the resulting residue was dissolved in 1 ml of trifluoroacetic acid, and the reaction liquid was stirred at room temperature 
for 1 hour. The reaction liquid was distilled under reduced pressure, and the resulting residue was purified through 
reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile- 
55 0.1 % trifluoroacetic acid] and through silica gel column chromatography (developing solvent: chloroform/methanol = 
9/1) to obtain the entitled compound as a yellow oily substance. 

1 HNMR(CDCI 3 )5: 1.14-1.51(3H,m), 1.52-2.46(7H,m), 2.78-2.93 and 3.51-3.88 (total 3H f each m), 4.16-4.26(2H,m), 
5.27-5.63(1 H,m), 6.80-8.69(10H,m) 
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ESI-MS(m/e):487[M+H] 

Example 348: 

5 1-(2-(6-(6-(5-Methyl-[1,2 t 41oxadiazol-3-y^ 
anone 

[0972] The entitled compound was obtained as a white solid in the same method as in Example 153 or in accordance 
with the method or by combining it with an ordinary method but using 5-bromo-2-cyanopyridine. 
10 1HNMR(CDCI 3 )5: 1.49-2.42(7H,m), 2.54-2.71 (3H,m), 3.50-3.88(2H,m), 5.04-5.48(1 H.m), 7.00-8.67(10H,m) 
ESI-MS(m/e):482[M+H] 

Example 349: 

« 3-(2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-3-oxoprop 

[0973] The entitled compound was obtained as a white solid in the same method as in Example 296 or in accordance 
with the method or by combining it with an ordinary method but using cyanoacetic acid. 

1 HNMR(CDCI 3 )5: 1.80-2.05(4H,m), 3.05-3.25(4H,m), 3.47-3.93(3H,m), 5.19-5.41 (1H,m), 7.00-7.59(5H,m), 7.82-7.99 
20 (3H,m), 8.35-8.41 (1 H.m), 8.62-8.68(1 H,m) 
ESI-MS(m/e):502[M+H] 

Example 350: 

25 Cyclopropyl-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrondin-1-yl)-methanone 

[0974] The entitled compound was obtained as a white solid in the same method as in Example 296 or in accordance 
with the method or by combining it with an ordinary method but using cyclopropanecarboxylic acid. 
1 HNMR(CDCI 3 )8: 0.92-1 .08(4H,m), 1.60-1.66(2H,m), 1.85-1.99(2H,m), 2.20-2.38(1 H,m), 3.05-3.08(3H,m), 3.63-4.00 
30 (2H,m), 5.33-5.41 (1H,m), 7.12-7.44(5H,m), 7.86-7.92(3H,m), 8.40-8.44(1 H,m), 8.60-8.68(1 H,m) 
ESI-MS(m/e):503[M+H] 

Example 351: 

35 3 t 3,3-Trifluoro-1-(2-(6-(4-methanesulfonvl-phenoxy 
1-one 

[0975] The entitled compound was obtained as a white solid in the same method as in Example 296 or in accordance 
with the method or by combining it with an ordinary method but using 3,3,3-trifluoropropionic acid. 
40 1HNMR(CDCI 3 )5: 1.85-2.40(4H,m), 2.90-3.27(5H,m), 3.65-3.90(2H,m), 5.1 5-5.43(1 H,m), 6.97-7.63(5H,m), 7.84-7.96 
(3H f m), 8.38-8.43(1 H,m), 8.60-8.68(1 H,m) 
ESI-MS(m/e):545 [M+H] 

Example 352: 

45 

(2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-ylHtetrahyd 
anone 

[0976] The entitled compound was obtained as a white solid in the same method as in Example 296 or in accordance 
so with the method or by combining it with an ordinary method but using tetrahydrofuran-2-carboxylic acid. 

1 HNMR(CDCI 3 )5: 1 .85-2.33(7H,m) ) 3.05-3.1 0(3H,m), 3.63-4.08(5H,m) t 4.15-4.62(1H,m), 5.33-5.62(1 H,m), 7.11-7.55 
(5H,m), 7.84-7.95(3H,m), 8.37-8.42(1 H,m), 8.60-8.67(1 H,m) 
ESI-MS(m/e):533 [M+H] 



55 
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Example 353: 

N-(2-(2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl^ 

[0977] The entitled compound was obtained as a white solid in the same method as in Example 296 or in accordance 
with the method or by combining it with an ordinary method but using acetylamino-acetic acid. 

1HNMR(CDCI 3 )5: 1.90-2.05(8H,m), 3.07-3.09(3H,m), 3.47-4.01(3H,m), 5.1 6-5.40(1 H,m), 6.52-6.70(1 H,m), 7.04-7.20 

(2H,m), 7.33-7.57(2H,m), 7.84-7.98(3H,m) t 8.35-8.38(1 H t m), 8.61-8.67(1 H,m) 

ESI-MS(m/e):534[M+H] 

Examples 354 (diastereomer A), 355 (diastereomer B): 

1-(1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanoldi 
diastereomer B 

[0978] The entitled compound was obtained as a pale yellow solid, diastereomer mixture, in the same method as in 
Example 15 or in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(4- 
methanesulfonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 and 1-pyrrolidin-2-yl-ethanol. The resulting di- 
astereomer mixture was purified through partitioning thin-layer chromatography (Kieselgel ™ 60F 25 4, Art 5744 (by Merck), 
chloroform/methanol = 10/1) into the individual diastereomers A and B each as a pale yellow solid. 

1-(1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl Methanol diastereomer A 

[0979] 1 HNMR(CD 3 OD)5: 1 .09(3H,d,J=6.7Hz), 1.66-1.78(1H,m), 1.80-1.99(3H f m), 3.06-3.18(1H,m), 3.12(3H,s), 
3.61-3.69(1H,m), 3.78-3.83(1 H,m), 3.90-3.99(1 H.m). 6.97-7.81 (5H,m), 7.89-8.00(3H,m), 8.26(1 H,d,J=8.2Hz), 8.74(1H, 
d,J=4.7Hz) 

ESI-MS(m/e):479[M+H] 

1- (1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanol diastereomer B 

[0980] 1 HNMR(CD 3 OD)5: 0.76(3H,d,J=6.3Hz), 1.70-1 .82(3H,m), 1. 92-2.00(1 H.m), 3.06-3.13(1 H.m), 3.10(3H,s), 
3.61-3.69(1 H,m), 3.83-3.90(1 H,m), 3.95-4.03(1 H,m), 7.04(2H,d,J=8.9Hz), 7.37-7.44(2H,m), 7.46-7.49(1 H,m), 7.89(2H, 
d,J=8.9Hz), 7.93-7.99(1 H,m), 8.27(1 H,d,J=7.8Hz), 8.74(1 H,d,J=4.7Hz) 
ESI-MS(m/e):479[M+H] 

Example 356: 

5-(2-(1-Fluoro-ethyl)-pyrrolidin-1-yl)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0981] 0.007 ml of diethylaminosulfur trifluoride was added to a chloroform (1 ml) solution of 21 mg of 1-(1-(6-(4- 
methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanol diastereomer A obtained in Ex- 
ample 354, at -78°C, and the reaction liquid was stirred at -78°C for 1 hour. The reaction liquid was heated up to room 
temperature, and aqueous saturated sodium bicarbonate was added to the reaction liquid, and then extracted with ethyl 
acetate, and dried with anhydrous magnesium sulfate. The solvent was evaporated away, and the resulting residue was 
purified through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/methanol 
= 10/1) to obtain the entitled compound as a pale yellow solid. 

1 HNMR(CD 3 OD)5: 1.18 and 1.24 (total 3H, each d,J=6.3,6.7Hz), 1.53-1.78(1H,m), 1.83-2.00(3H,m), 3.11(3H,s), 
3.1 1-3.20(1 H,m), 3.52-3.61 (1 H.m), 3.89-4.01 (1 H.m), 4.63-4.87(1 H,m), 7.04(2H,d,J=9.0Hz), 7.21-7.53(3H f m), 7.89(2H, 
d,J=9.0Hz), 7.96-8.02(1 H,m), 8.27(1 H,d,J=7.8Hz), 8.74(1 H,d,J=4.7Hz) 
ESI-MS(m/e):481 [M+H] 

Example 357: 

5-(2-(1-F{uoro-ethyl)-pyrrolidin-1-yl)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0982] The entitled compound was obtained as a pale yellow solid in the same method as in Example 356 or in 
accordance with the method or by combining it with an ordinary method but using 1-(1-(6-(4-methanesulfonyl-phenoxy)- 

2- pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanol diastereomer B obtained in Example 355. 
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1HNMR(CD 3 0D)5: 0.99 and 1.09 (total 3H,each d,J=6.5,6.2Hz), 1.59-1.83(3H,m) t 1 .93-2.03(1 H,m), 3.00-3.10(1H,m), 
3.09(3H J s) l 3.54-3.67(1H,m), 4. 10-4.1 9(1 H,m), 4.37-4.54(1 H,m), 7.04(2H,d,J=8.9Hz), 7.36-7.48(3H,m), 7.86(2H,d, 
J=8.9Hz), 7.94-7.98(1 H,m), 8.25(1 H,d,J=7.8Hz), 8.72(1 H,d,J=4.7Hz) 
ESI-MS(m/e):481[M+H] 

5 

Example 358: 

1-(1-(6-(4-Methanesulfonyl-phenoxy^ 

w [0983] 0.080 ml of oxalyl chloride and 0.087 ml of dimethylsulfoxide were added in order to 3 ml of methylene chloride 
at -78°C, and the reaction liquid was stirred at -78°C for 10 minutes, and then a methylene chloride (2 ml) solution of 
146 mg of the diastereomer mixture of 1-(1-(6-(4-methanesulfonylphenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrro- 
lidin-2-yl)-ethanol obtained in Examples 354 and 355, at -78°C. The reaction liquid was stirred at -78°C for 30 minutes, 
and 0.42 ml of triethylamine was added to it, and the reaction mixture was stirred at -78°C for 10 minutes, and then 

is heated up to room temperature. Aqueous saturated ammonium chloride was added to the reaction liquid, extracted with 
ethyl acetate, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, 
and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 6OF254, Art 5744 (by 
Merck), chloroform/methanol = 10/1) to obtain the entitled compound as a pale yellow solid. 

1 HNMR(CD 3 OD)8: 1.78-2.07(3H,m), 1.94(3H,s), 2.20-2.29(1 H,m), 3.06(3H,s), 3.37-3.45(1 H,m), 3.64-3.77(1 H,m), 
20 4.27-4.30(1 H,m), 6.80-7.44(5H,m), 7.80-7.88(3H,m), 8.27-8.40(1 H,m), 8.61-8.62(1 H,m) 
ESI-MS(m/e):477[M+H] 

Examples 359 (enantiomer A), 360 (enantiomer B): 

25 1-(1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanone enantiomer A, 
and enantiomer B 

[0984] 27 mg of the racemic 1-(1-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2- 
yl)-ethanone obtained in Example 358 was optically resolved, using an optical resolution column (CHIRALPAK AD-H 2 
30 cmq> x 25 cmL (by Daicel Chemical), mobile phase: ethanol, flow rate: 10 ml/min), into an enantiomer A (retention time: 
20.8 min) and an enantiomer B (retention time: 46.9 min) each as a pale yellow solid. 

1-(1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethano enantiomer A 
35 [0985] ESI-MS(m/e): 477 [M+H] 

1-(1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanone enantiomer B 
[0986] ESI-MS(m/e): 477 [M+H] 

40 

Example 361: 

1-(1-(6-(6-Methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanone 

45 [0987] The entitled compound was obtained as a pale yellow solid in the same method as in Examples 354, 355 and 
358 or in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(6-methanesulfonyl- 
pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 196 (step 3) and 1-methyl-1-(2-pyrrolidinyl)ethanol. 
1 HNMR(CD 3 OD)5:1.80-2.10(3H,m),2.08(3H,s), 2.28-2.39(1 H,m), 3.24(3H,s), 3.40-3.47(1 H,m), 3.66-3.73(1 H,m), 4.46 
(1H,t,J=7.4Hz), 7.17(1H,s), 7.40(1H,s), 7.48(1 H,dd,J=2.7,8.8Hz), 7.54(1 H,dd,J=4.9,7.6Hz), 8.02(1 H,dt,J=0.8,7.8Hz), 

50 8.07(1H,dd,J=0.6,8.8Hz), 8.24(1 H,d,J=7.8Hz), 8.46(1 H,dd,J=0.6,2.7Hz), 7.78(1 H,dt,J=0.8,4.9Hz) 
ESI-MS(m/e):478[M+H] 

Examples 362 (enantiomer A), 363 (enantiomer B): 

55 1-(1-(6-(6-Methanesulfonyl-pyridin-3-yloxy 
A, and enantiomer B 



[0988] 34 mg of the racemic 1 -(1-(6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrroli- 
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din-2-yl)-ethanone obtained in Example 361 was optically resolved, using an optical resolution column (CHIRALPAK 
AD-H 2 cmcp x 25 cmL (by Daicel Chemical), mobile phase: ethanol, flow rate: 10 ml/min), into an enantiomer A (retention 
time: 28.8 min) and an enantiomer B (retention time: 48.2 min) each as a pale yellow solid. 

5 1-(1-(6-(6-Methanesulfonyl-pyridin-3-yloxy)-2-py^ 
A 

[0989] ESI-MS(m/e): 478 [M+H] 

10 1-(1-(6-(6-Methanesulfonyl-pyridin-3-yloxy)-2-pyri^^ 
B 

[0990] ESI-MS(m/e): 478 [M+H] 
15 Example 364: 

(2S)-1-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-2-cait 

[0991 ] The entitled compound was obtained as a pale yellow solid in the same method as in Example 1 5 or in accordance 
20 with the method or by combining it with an ordinary method but using 5-fluoro-4-(4-methanesulfonyl-phenoxy)-2-nitro- 
phenylamine obtained in Example 14, and L-prolinamide hydrochloride. 

1 HNMR(CDCI 3 )8: 1.91-2.03(3H,m), 2.26-2.50(1 H,m), 3.02 and 3.06 (total 3H, each s), 3.18-3.28(1 H,m), 3.63-3.91(1H, 
m), 4.1 9-4.23(1 H.m), 6.04-6.1 3(1 H.m), 6.86-7.28(4H,m) t 7.37-7.41 (1 H,m), 7.48-7.54(1 H,m), 7.80-7.92(3H,m), 8.34-8.38 
(1H,m) f 8.48-8.63(1H,m) 
25 ESI-MS(m/e):478[M+H] 

Example 365: 

(2R)-1-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-2-carboxamide 

30 

[0992] The entitled compound was obtained as a pale yellow solid in the same method as in Example 1 5 or in accordance 
with the method or by combining it with an ordinary method but using 5-fluoro-4-(4-methanesulfonyl-phenoxy)-2-nitro- 
phenylamine obtained in Example 14, and D-prolinamide. 

1HNMR(CDCI 3 )8: 1.91-2.03(3H,m), 2.26-2.50(1 H,m), 3.02 and 3.06 (total 3H, each s), 3.18-3.28(1 H,m), 3.63-3.91 (1H, 
35 m), 4.1 9-4.23(1 H,m), 6.04-6.1 3(1 H,m), 6.86-7.28(4H,m), 7.37-7.41 (1 H,m), 7.48-7.54(1 H,m), 7.80-7.92(3H,m), 8.34-8.38 
(1H,m), 8.48-8.63(1 H,m) 
ESI-MS(m/e):478[M+H] 

Example 366: 

40 

6-((3R)-3-fluoro-pyrrolidin-1-yl)-5-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[0993] The entitled compound was obtained as a yellow oily substance in the same method as in Example 15 or in 
accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(4-methanesulfonyl-phe- 
45 noxy)-2-nitro-phenylamine obtained in Example 14, and (R)-3-fluoropyrrolidine. 

1 HNMR(CD3OD)5:1.95-2.40(2H,m),3.10(3H,s),3.25-3.73(4H,m), 5.14-5.40(1 H,m), 7.06(2H,d,J=8.9Hz), 7.07-7.20(1 H, 
m), 7.32-7.40(1 H,m), 7.42-7.48(1 H.m), 7.89(2H,d,J=8.9Hz), 7.93-7.99(1 H,m), 8.23(1 H,d,J=8.2Hz), 8.71(1H,d,J=5.1Hz) 
ESI-MS(m/e):453[M+H] 

50 Example 367: 

1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-3-carboxamide 

[0994] The entitled compound was obtained in the same method as in Example 15 or in accordance with the method 
55 or by combining it with an ordinary method but using 5-fluoro-4-(4-methanesulfonylphenoxy)-2-nitro-phenylamine ob- 
tained in Example 14, and pyrrolidine-3-carboxamide. 

1 HNMR(CDCI 3 )5: 2.03-2.30(2H,m), 2.89-2.99(1 H,m), 3.06(3H,s), 3.24-3.60(4H,m), 5.70-5.86(2H,m), 7.00-7.48(5H,m), 
7.80-7.90(3H,m), 8.34-8.40(1 H.m), 8.57-8.64(1 H,m) 
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ESI-MS(m/e):478[M+H] 
Example 368: 

(2R)-1-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3^ acid methoxy- 

methyl-amide 

[0995] The entitled compound was obtained in the same method as in Example 1 5 or in accordance with the method 
or by combining it with an ordinary method but using 5-fluoro-4-(4-methanesulfonylphenoxy)-2-nitro-phenylamine ob- 
tained in Example 14, and (R)-N-methoxy-N-methylprolinamide. 

1 HNMR(CD 3 OD)6: 1.83-2.05(3H,m), 2.25-2.40(1 H,m), 3.09(3H,brs), 3.13(31-1,5), 3.40-3.47(1 H,m), 3.68-3.78(1H,m), 
3.84(3H,brs), 4.90-5.09(1 H,m), 7.06-7.30(4H,m), 7.42-7.50(1 H,m), 7.87-8.00(3H,m), 8.1 9-8.28(1 H,m), 8.70-8.76(1 H,m) 
ESI-MS(m/e):522[M+H] 

Example 369: 

(2R)-1-(1-(6-(6-ethanesulfonyl-pyridin-3-yloxy^ 

[0996] The entitled compound was obtained as a pale yellow solid in the same method as in Examples 354, 355 and 
358 or in accordance with the method or by combining it with an ordinary method but using 4-(6-ethanesulfonyl-pyridin- 
3-yloxy)-5-fluoro-2-nitro-phenylamine obtained in Example 221 (step 2) and 1-(R)-pyrrolidin-2-yl-ethanol. 
1 HNMR(CD 3 OD)8: 1.24(3H.t,J=7.4Hz), 1.78-2.03(3H,m), 2.03(3H,s), 2.22-2.35(1 H.m), 3.30-3.43(1 H.m), 3.39(2H,q, 
J=7.4Hz), 3.64-3.75(1 H,m), 4.35-4.42(1 H,m), 7.03-7.48(4H,m), 7.90-7.99(1 H,m), 8.03(1 H,d,J=8.6Hz), 8.17-8.28(11-1, 
m), 8.43-8.46(1 H,m), 8.70-8.75(1 H,m) 
ESI-MS(m/e):492[M+H] 

Example 370: 

(2R)-1-(1-(6-(6-ethanesulfonyl-pyridin-3-yloxy 

[0997] The entitled compound was obtained as a pale yellow solid in the same method as in Examples 205 and 358 
or in accordance with the method or by combining it with an ordinary method but using 4-(6-ethanesulfonyl-pyridin-3- 
yloxy)-5-fluoro-2-nitro-phenylamine obtained in Example 225 (step 2) and 1-(R)-pyrrolidin-2-yl-ethanol. 
1 HNMR(CD 3 OD)5: 1.24(3H,t,J=7.4Hz), 1.80-2.03(3H,m), 2.04(3H,s), 2.24-2.34(1 H,m), 3.30-3.45(1 H,m), 3.39(2H,q, 
J=7.4Hz), 3.63-3.74(1 H,m), 4.37-4.44(1 H,m), 7.07(1 H.brs), 7.22-7.50(2H,m), 8.03-8.05(1 H,m), 8.42-8.46(1 H.m), 
8.63-8.66(1 H,m), 8.73(1 H,d,J=1.6Hz), 9.37-9.43(1 H,m) 
ESI-MS(m/e):493[M+H] 

Example 371: 

(2R)-1-(1-(6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yi-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanone 

[0998] The entitled compound was obtained as a pale yellow solid in the same method as in Example 369 or in 
accordance with the method or by combining it with an ordinary method but using 4-(4-ethanesulfonyl-phenoxy)-5-fluoro- 
2-nitro-phenylamine obtained in Example 259 (step 1) and 1-(R)-pyrrolidin-2-yl-ethanol. 

1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.4Hz), 1.81-2.03(3H,m), 2.02(3H,s), 2.24-2.33(1 H,m), 3.22(2H,q,J=7.4Hz), 3.38-3.46 
(1H,m), 3.72-3.79(1 H,m), 4.40(1 H,t,J=7.5Hz), 7.10-7.12(3H,m), 7.29(1H,s), 7.45-7.48(1 H.m), 7.87-7.90(2H,m), 
7.90-7.98(1 H,m), 8.24(1 H,d,J=7.6Hz), 8.72(1 H,d,J=4.9Hz) 
ESi-MS(m/e):491[M+H] 

Example 372: 

(2R)-1-(1-(6-(4-ethanesulfonyl-phenoxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-eth 

[0999] The entitled compound was obtained as a pale yellow solid in the same method as in Example 369 or in 
accordance with the method or by combining it with an ordinary method but using 4-(4-ethanesulfonyl-phenoxy)-5-fluoro- 
2-nitro-phenylamine obtained in Example 259 (step 1) and 1-(R)-pyrrolidin-2-yl-ethanol. 

1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.4Hz), 1.82-2.Q4(3H,m), 2.04(3H,s), 2.24-2.34(1 H,m), 3.22(2H,q,J=7.4Hz), 3.34-3.50 
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(1H,m), 3.70-3.79(1 H,m), 4.38-4.48(1 H,m), 7.00-7.38(4H,m), 7.89(2H,d,J=9.0Hz), 8.66(1 H.brs), 8.75(1 H.dd, 

J=1. 6,2.5Hz), 9.38-9.48(1 H,m) 

ESI-MS(m/e):492[M+H] 

Example 373: 

(2R)-1-(1-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl^ 

[1000] The entitled compound was obtained as a pale yellow solid in the same method as in Example 369 or in 
accordance with the method or by combining it with an ordinary method but using 5-fluoro4-(6-ethanesulfonyl-pyridin- 
3-yloxy)-2-nitro-phenylamine obtained in Example 221 (step 2) and 1-(R)-pyrrolidin-2-yl-propanol. 
1 HNMR(CD 3 OD)5: 0.93(3H,t,J=7.2Hz), 1 .25-1 .27(3H,m), 1 .75-2.00(3H,m), 2.23-2.53(3H,m), 3.33-3.44(3H,m),3.71(2H, 
q,J=7.3Hz), 4.43(1 H,t,J=7.6Hz), 7.14(1 H,s), 7.38(1 H,s), 7.45-7.50(2H,m), 7.93-8.00(1 H,m), 8.06(1 H,d,J=8.8Hz), 8.25 
(1 H,d, J=8.0Hz), 8.45(1 H,d, J=2.9Hz), 8.73(1 H,d, J=4.9Hz) 
ESI-MS(m/e):506[M+H] 

Example 374: 

(2R)-2-(1-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrid<n-2-yl-3H-benzimidazol-5-yl)-pyrro^ 

[1001] The entitled compound was obtained in the same method as in Example 369 or in accordance with the method 
or by combining it with an ordinary method but using 5-fluoro-4-(6-ethanesulfonylpyridin-3-yloxy>-2-nitro-phenylamine 
obtained in Example 221 (step 2) and (R)-1-methyl-1-(2-pyrrolidinyl)ethanol. 

1 HNMR(CD 3 OD)8: 0.85 and 0.87 (total 6H, each s), 1.22(3H,t,J=7.3Hz), 1.59-1.84(3H,m), 1.93-2.05(1 H,m), 3.08-3.17 
(1H,m), 3.31-3.40(2H,m), 3.53-3.61 (1H,m), 4.00-4.03(1 H,m), 7.43-7.64(4H,m), 7.91-7.98(1 H,m), 8.02(1H,d,J=8.8Hz), 
8.25(1H,d,J=7.8Hz), 8.45(1 H,d,J=2.7Hz), 8.71-8.73(1 H,m) 
ESI-MS(m/e):508[M+H] 

Example 375: 

(2R,4R)-4-hydroxy-1-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-2-carboxam- 
ide 

[1 002] The entitled compound was obtained as a pale yellow solid in the same method as in Example 1 5 or in accordance 
with the method or by combining it with an ordinary method but using cis-4-hydroxy-D-prolinamide. 
1 HNMR(CD 3 OD)6: 1 .94-2.00(1 H,m), 2.50-2.59(1 H,m), 3.1 1 (3H,s), 3.38-3.44(1 H,m), 3.73-3.77(1 H,m), 4.23-4.28(1 H,m), 
4.36-4.42(1 H,m), 7.12(2H,d,J=9.0Hz), 7.24(1H,s), 7.33(1H,s), 7.44-7.47(1 H,m), 7.89-7.97(3H,m), 8.21-8.24(1 H,m), 
8.70-8.72(1 H,m) 
ESI-MS(m/e):494[M+H] 

Example 376: 

(2R,4S)-4-fluoro-1-(6-(4-methanesulfonyl-phenoxv)-2-pyridin-^^ 

[1003] The entitled compound was obtained as a pale yellow solid in the same method as in Example 356 or in 
accordance with the method or by combining it with an ordinary method but using (2R,4R)-4-hydroxy-1-(6-(4-meth- 
anesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidine-2-carboxamide obtained in Example 375. 
1 HNMR(CD 3 OD)8: 2.01-2.21 (1H,m), 2.54-2.67(1 H,m), 3.13(3H,s), 3.48(1 H,dd,J=12.8,27.2Hz), 4.09(1H,ddd, 
J=3.6,12.8,39.7Hz), 4.48(1 H,dd,J=6.4,10.0Hz), 5.20-5.34(1 H,m), 7.15(2H,d,J=8.8Hz), 7.25(1 H.brs), 7.41(1H,brs), 
7.46-7.49(1 H,m), 7.92-7.99(3H,m), 8.26(1 H,d,J=8.0Hz), 8.73(1 H,d,J=4.7Hz) 
ESI-MS(m/e):496[M+H] 

Example 377: 

(2R,4S)-4-hydroxy-1-(6-(4-methanesulfonyl-phe 
ide 

[1 004] The entitled compound was obtained as a pale yellow solid in the same method as in Example 1 5 or in accordance 
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with the method or by combining it with an ordinary method but using trans-4-hydroxy-D-prolinamide. 
1 HNMR(CD 3 OD)5: 2.00-2.07(1 H,m), 2.33-2.39(1 H,m), 3.13(3H,s), 3.25(1 H,d.J=1 0.8Hz), 4.00(1 H f dd,J=4.1 ,10.8Hz), 
4.44-4.50(2H 1 m), 7.14(2H,d,J=9.0Hz), 7.23(1H,brs), 7.37(1H,brs), 7.46-7.49(1 H,m), 7.92-7.99(3H,m), 8.25(1H,d, 
J=8.0Hz), 8.73(1 H,d,J=4.7Hz) 
5 ESI-MS(m/e):494[M+H] 

Example 378: 

1-((2R,4RH-(6-(6-ethanesulfonyl-pyridin-3^ 
10 anone 

(Step 1) Production of (2R,4RH-(6-(6-ethanesulfony1-pyridin-3-yloxy^ 
pyrrolidin-2-carboxylic acid methoxy-methyl-amide: 

15 [1005] The entitled compound was obtained as a pale yellow solid in the same method as in Example 369 or in 
accordance with the method or by combining it with an ordinary method but using (2R,4R)-4-hydroxy-pyiTolidine-2- 
carboxylic acid methoxy-methylamide obtained in Reference Example 5. 

(Step 2) Production of 1-((2R,4RH-(6-(6-ethanesulfonyl-pyridin-3-ylox^ 
20 droxy-pyrrolidin-2-yl)-ethanone: 

[1006] 0.360 ml of methyl lithium (1 .0 M diethyl ether solution was added to a tetrahydrofuran (1 ml) solution of 20 mg 

of (2R,4R)-1-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-4-hydroxy-pyrroN 

ylic acid methoxy-methyl-amide obtained in (step 1 ), at -78°C. The reaction liquid was stirred at -78°C for 1 hour, heated 

25 up to 0°C and stirred for 1 hour. Aqueous saturated ammonium chloride solution was added to the reaction liquid, 
extracted with ethyl acetate, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under 
reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 
60F 25 4, Art 5744 (by Merck), chloroform/methanol =10/1) to obtain the entitled compound as a pale yellow solid. 
1 HNMR(CD 3 OD)5: 1.24(3H,t,J=7.4Hz), 1.79-1. 88(1 H,m), 2.08(3H,s), 2.43-2.54(1 H,m), 3.33(2H,q,J=7.4Hz), 3.46-3.63 

30 (2H,m), 4.34-4 .43(2H,m), 7.10(1 H.brs), 7.39(1 H.brs), 7.43-7.50(2H,m), 7.93-7.97(1 H,m), 8.04(1 H,d,J=8.8Hz), 8.23(1 H, 
d,J=8.0Hz), 8.46(1 H,d,J=2.7Hz), 8.71(1H,d,J=4.3Hz) 
ESI-MS(m/e):508[M+H] 

Example 379: 

35 

1-((2R,4S)-1-(6-(6-ethanesulfonyl-pyridin-3-yto 
anone 

[1007] The entitled compound was obtained as a pale yellow solid in the same method as in Example 356 or in 
40 accordance with the method or by combining it with an ordinary method but using 1-((2R,4R)-1-(6-(6-ethanesulfonyl- 

pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-4-hydroxy-pyrrolidin-2-yl)-ethanone obtained in Example 378. 

1 HNMR(CDCI 3 )6: 1.31 (3H,t,J=7.4Hz), 1.80-2.05(1 H,m), 1.96 and 2.02 (total 3H, each s), 2.26-2.60(1H,m), 3.30-3.43 

(2H,m), 3.43-3.66(1 H,m), 3.70-4.04(1 H,m), 4.50-4.64(1 H,m), 5.12-5.37(1H,m), 6.90-7.56(4H,m), 7.80-7.91 (1H,m), 

7.93-8.02(1 H,m), 8.30-8.68(3H,m) 
45 ESI-MS(m/e):510[M+H] 

Example 380: 

1-((2R,4S)-1-(6-(6-ethanesulfonyl-pyridin-3-ylox 
50 anone 

[1008] The entitled compound was obtained as a pale yellow solid in the same method as in Example 370, Example 
378 (step 2) and Example 356 or in accordance with the method or by combining it with an ordinary method but using 
(2R,4R)-4-hydroxy-pyrrolidine-2-carboxylic acid methoxy-methylamide obtained in Reference Example 5. 
55 1HNMR(CD 3 0D)5: 1.25(3H,t,J=7.4Hz), 1 .98-2.20(1 H,m), 2.05(3H,s), 2.48-2.61 (1H,m), 3.41(2H,q,J=7.4Hz), 3.56(1H, 
dd,J=11.9,24.5Hz), 3.99(1 H,ddd,J=3.1,1 1.9,39.1 Hz), 4.65(1 H,dd,J=6.6,10.3Hz), 5.22-5.36(1 H,m), 7.13(1H,brs), 
7.48-7.50(2H,m), 8.05(1 H,dd,J=0.6,8.8Hz), 8.52(1 H,d,J=2.8Hz), 8.67(1 H,d,J=2.5Hz), 8.76(1 H,dd,J=1.4,2.5Hz), 9.43 
(1H,d,J=1.4Hz) 
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ESI-MS(m/e):511 [M+H] 
Example 381: 

5-(2-Fluoro-phenoxy)-2-pyridin-2-yl-6-(4-methanesulfonyl-phe 

[1009] The entitled compound was obtained as a colorless solid in the same method as in Example 196 (step 4) to 
(step 6) or in accordance with the method or by combining it with an ordinary method but using 5-fluoro-4-(4-methanesul- 
fonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 and 2-fluorophenol. 

1HNMR(CD 3 OD)5: 3.10(3H,s), 6.98-7.05(1 H.m), 7.07-7.21 (5H,m), 7.21-7.66(3H,m), 7.88(2H,d,J=9.0Hz), 7.98(1H,t, 

J=7.6Hz), 8.28(1 H,d,J=8.2Hz), 8.74(1 H,s) 

ESI-MS(m/e):476[M+H] 

Example 382: 

5-(2-Fluoro-phenoxy)-2-pyrazin-2-yl-6-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

[1010] The entitled compound was obtained as a brown solid in the same method as in Example 205 or in accordance 
with the method or by combining it with an ordinary method but using 5-(4-methanesulfonyl-phenoxy)-4-(2-fluoro-phe- 
noxy)-benzene-1 ,2-diamine obtained in Example 381. 

1HNMR(CD 3 OD)5: 3.11(3H,s), 7.00-7.08(1 H,m) t 7.08-7.70(5H,m) > 7.11(2H,d,J=8.8Hz), 7.90(2H t d,J=8.8Hz), 8.71 (1H, 

s), 8.78(1 H,s), 9.47(1 H,s) 

ESI-MS(m/e):477[M+H] 

Example 383: 

5-(2,3-Difluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1011] The entitled compound was obtained as a pale yellow solid in the same method as in Example 196 (step 4) to 
(step 6) or in accordance with the method or by combining it with an ordinary method but using 2,3-difluorophenol. 
1HNMR(CD 3 OD)8: 3.20(3H,s), 6.79-6.83(1 H,m), 6.98-7.12(2H,m) > 7.17-7.80(4H,m), 7.98-8.05(2H,m), 8.27-8.35(1H, 
m), 8.39(1 H,d,J=2.7Hz), 8.64-8.79(1 H,m) 
ESI-MS(m/e):495[M+H] 

Example 384: 

5-(2 t 4-Difluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1012] The entitled compound was obtained as a pale yellow solid in the same method as in Example 196 (step 4) to 
(step 6) or in accordance with the method or by combining it with an ordinary method but using 2,4-difluorophenol. 
1HNMR(CD 3 OD)5: 3.21(3H,s), 6.91-7.41(4H,m), 7.47-7.75(3H,m), 7.98-8.06(2H,m), 8.27-8.33(1 H,m), 8.40-8.45(1H, 
m), 8.66-8.76(1 H,m) 
ESI-MS(m/e):495 [M+H] 

Example 385: 

5-(2,5-Difluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1013] The entitled compound was obtained as a pale yellow solid in the same method as in Example 196 (step 4) to 
(step 6) or in accordance with the method or by combining it with an ordinary method but using 2,5-difluorophenol. 
1HNMR(CD 3 OD)5: 3.20(3H,s), 6.85-6.95(2H f m), 7.24(1 H,td,J=9.6,5.1 Hz), 7.53(1H,s), 7.56(1 H I dd,J=8.6,2.7Hz) > 7.64 
(1 H,dd,J=7.8,4.7Hz), 7.81 (1 H,s 8.05(1 H,d, J=8.6Hz), 8. 10(1 H,t,J=7.8Hz), 8.33(1 H,d,J=7.8Hz), 8.43(1 H,d, J=2.7Hz), 8.84 
(1H,d,J=4.7Hz) 
ESI-MS(m/e):495[M+H] 
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Example 386: 

5-(2,6-Difluoro-phenoxy)-2-pyridin-2-^ 

[1014] The entitled compound was obtained as a pale yellow solid in the same method as in Example 196 (step 4) to 
(step 6) or in accordance with the method or by combining it with an ordinary method but using 2,6-difiuorophenol. 
1HNMR(CD 3 OD)8: 3.22(3H,s) t 7.09-7.17(2H,m), 7.14(2H,t,J=8.2Hz), 7.26-7.32(1 H,m) ( 7.47-7.52(1 H.m), 7.55(1H,dd, 
J=9.0,2.3Hz), 7.98(1 H,t,J=7.8Hz), 8.07(1 H,d,J=9.0Hz), 8.27(1H,d l J=7.8Hz) l 8.51(1H,d,J=2.3Hz), 8.72-8.74(1 H,m) 
ESI-MS(m/e):495[M+H] 

Example 387: 

5-(2,5-Difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1015] The entitled compound was obtained as a pale yellow solid in the same method as in Example 205 or in 
accordance with the method or by combining it with an ordinary method but using 4-(2,5-difluoro-phenoxy)-5-(6-meth- 
anesulfonyl-pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 385. 
1HNMR(CD 3 OD)5: 

3.21(3H,s), 6.75-6.92(2H,m), 7.17-7.24(1 H,m), 7.35-7.85(2H,m) t 7.52(1 H t dd,J=8.6,2.7Hz), 8.04(1 H,d,J=8.6Hz), 8.41 

(1H,d,J=2.7Hz), 8.73(1H,s), 8.79(1H,s), 9.50(1H,s) 

ESI-MS(m/e):496[M+H] 

Example 388: 

5-(3,4-Difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1016] The entitled compound was obtained as a pale yellow solid in the same method as in Example 383 and Example 
387 or in accordance with the method or by combining it with an ordinary method but using 3,4-difluorophenol. 
1HNMR(CD 3 OD)5: 3.18(3H,s), 6.65(1H,brs), 6.80(1H,brs), 7.17(1H,q,J=9.4Hz), 7.46(1 H,dd,J=8.6,2.7Hz), 7.49-7.80 
(2H,m), 8.00(1 H,d,J=8.6Hz), 8.33(1 H,d,J=2.7Hz), 8.69(1 H,s), 8.76(1 H,s), 9.46(1 H,s) 
ESI-MS(m/e):496[M+H] 

Example 389: 

5-(3,5-Difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1017] The entitled compound was obtained as a pale yellow solid in the same method as in Example 388 or in 

accordance with the method or by combining it with an ordinary method but using 3,5-difluorophenol. 

1 HNMR(CD 3 OD)5: 3.22(3H,s), 6.41-6.49(2H,m), 6.60-6.69(1 H.m), 7.50(1 H.dd, J=8.6,2.7Hz), 7.54-7.82(2H,m), 8.04(1 H, 

d,J=8.6Hz), 8.36(1 H,d,J=2.7Hz), 8.74(1 H.brs), 8.80(1 H.brs), 9.52(1 H,s) 

ESI-MS(m/e):496[M+H] 

Example 390: 

5-(2-Difluoromethoxypyridin-3-yloxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-(5-methyl-pyrazin-2-yl)-1H 
zole 



[1 01 8] The entitled compound was obtained as a pale yellow solid in the same method as in Example 38 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-difluoromethoxy-pyridin-3-yloxy)-5-(6-meth- 
anesulfonyl-pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 215 and 5-methyl-pyrazine-2-carboxylic acid. 
1HNMR(CD 3 OD)5: 2.65(3H,s), 3.18(3H,s), 7.15(1 H,dd l J=8.0,4.9Hz), 7.32-7.80(2H,m) l 7.40(1 H,d,J=7.4Hz), 7.45(1H, 
dd,J=8.8,2.7Hz), 7.46(1 H,t,J=72.6Hz), 7.93(1 H,dd,J=4.9,1. 4Hz), 8.01(1H,dd,J=8.8,0.6Hz), 8.35(1 H,dd,J=2.7,0.6Hz), 
8.67(1 H,d,J=1 .0Hz), 9.32(1 H,d,J=1 .3Hz) 
ESI-MS(m/e):541[M+H] 
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Example 391: 

5-Phenoxy-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-^ 

5 (Step 1 ) Production of pyrazine-2-carboxylic acid (5-fluoro^-(6-methanesulfonyl-py 

[1019] 3.8 g of pyrazine-2-carboxylic acid, 4.1 g of 1-hydroxybenzotriazole and 5.8 g of 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide monohydrochloride were added to a dimethylformamide (75 ml) solution of 7.5 g of 3-fluoro-4-(6- 
methanesulfonyl-pyridin-3-yloxy)-phenylamine obtained in Example 221 (step 1), and the reaction liquid was stirred 
10 overnight at room temperature. Water was added to the reaction liquid, and the precipitated deposit was taken out 
through filtration to obtain 8.0 g of a crude product. 0.44 ml of fuming nitric acid was added to a trifluoroacetic acid (35 
ml) solution of 3.6 g of the resulting crude product, and the reaction liquid was stirred overnight at room temperature, 
and the solvent was evaporated away under reduced pressure. Water was added to the residue, and the precipitated 
deposit was taken out through filtration to obtain the entitled compound. 

15 

(Step 2) Production of 5-(2,5-difIuoro-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulfonyl-pyridin-3-yloxy)-1H 

[1020] 15 mg of 2,5-difluoro-phenol and 28 mg of cesium carbonate were added to an N-methylpyrrolidinone (0.5 ml) 
solution of 26 mg of pyrazine-2-carboxylic acid (5-fluoro-4-(6-methanesulfonyl-pyridin-3-yloxy)-2-nitro-phenyl)-amide 

20 obtained in (step 1), and the reaction liquid was stirred at 90°C for 15 minutes, and 100 mg of tin(ll) chloride dihydrate 
was added to the reaction liquid. The reaction liquid was stirred at 90°C for 1 hour, and ethyl acetate and aqueous 
saturated sodium bicarbonate were added to it. The deposit was removed through filtration, the solvent was evaporated 
away under reduced pressure, and the residue was purified through reversed-phase middle-pressure liquid chromatog- 
raphy [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0. 1 % trifluoroacetic acid]. The solvent of the resulting 

25 fraction was diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate, and dried with anhydrous 
sodium sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled compound as a pale 
yellow solid. 

1HNMR(CD 3 OD)5: 1.23(3H,t,J=7.2Hz), 3.24-3.44(2H,m), 6.82-6.92(2H,m), 7.04-7.1 8(1 H,m), 7.26-7.38(3H,m), 
7.48-7.56(2H,m), 8.03(1 H,d,J=8.4Hz), 8.38(1H,s), 8.74(1H,s), 8.81(1H,s), 9.51(1H,s) 
30 ESI-MS(m/e):474[M+H] 

Example 392: 

5-(Naphthalen-1-yloxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

35 

[1021] The entitled compound was obtained as a brown solid in the same method as in Example 391 (step 2) or in 
accordance with the method or by combining it with an ordinary method but using pyrazine-2-carboxylic acid (5-fluoro- 

4- (6-ethanesulfonyl-pyridin-3-yloxy)-2-nitro-phenyl)-amide obtained in Example 391 and naphthalen-1-ol. 
1HNMR(CD 3 OD)5: 1.17(3H l t l J=7.4Hz), 3.29(2H,q,J=7.4Hz), 6.81 (1H,d,J=7.6Hz), 7.29-7.40(3H,m), 7.45-7.49(1 H,m), 

40 7.55(1 H,d,J=7.6Hz), 7.56(1H,s), 7.72(1 H,d,J=8.6Hz), 7.75(1H,s), 7.83(1 H,d,J=8.2Hz), 7.89(1 H,d,J=8.6Hz), 8.17(1H,d, 
J=3.0Hz), 8.70(1H,dd,J=2.3,1.2Hz), 8.77(1 H,d,J=2.3Hz). 9.48(1 H,d,J=1.2Hz) 
ESI-MS(m/e):524[M+H] 

Example 393: 

45 

5- (Naphthalen-2-yloxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1022] The entitled compound was obtained as a brown solid in the same method as in Example 391 (step 2) or in 
accordance with the method or by combining it with an ordinary method but using pyrazine-2-carboxylic acid (5-fluoro- 
50 4-(6-ethanesulfonyl-pyridin-3-yloxy)-2-nitro-phenyl)-amide obtained in Example 391 and naphthalen-2-ol. 

1HNMR(CD 3 OD)5: 1.11(3H,t l J=7.6Hz), 3.24(2H,q,J=7.6Hz), 7.10(1H,dd,J=8.8,2.5Hz) I 7.16(1H,brs), 7.35-7.46(3H,m), 
7.50(1 H,d,J=3.1 Hz), 7.52(1 H,d,J=2.5Hz), 7.67(1 H,d,J=8.2Hz), 7.81(1 H,s),7.83(1H,s), 7.95(1 H,d,J=6.3Hz), 8.34(1 H,d, 
J=2.3Hz), 8.73(1 H,d,J=2.7Hz), 8.80(1 H,dd,J=2.7,1.6Hz), 9.52(1 H,d,J=1.6Hz) 
ESI-MS(m/e):524[M+H] 

55 
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Example 394: 

5-(2-Difluoromethyl-phenoxy)-2-pyri^ 

[1023] The entitled compound was obtained as a colorless solid in the same method as in Example 221 (step 3) or 
in accordance with the method or by combining it with an ordinary method but using 2-difluoromethyl-phenol. 
1HNMR(CD 3 OD)5: 1.21(3H,t,J=8.4Hz), 3.37(2H,q,J=8.4Hz), 6.72(1 H,t,J=59.8Hz), 6.85-6.90(1 H,m), 7.17(1H,t, 
J=8.6Hz), 7.39-7.46(3H,m), 7.51-7.84(3H,m), 7.98-8.05(2H,m), 8.31-8.39(2H,m), 8.65-8.85(1 H,m) 
ESI-MS(m/e):523[M+H] 

Example 395: 

5-(2-Carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1 024] The entitled compound was obtained as a colorless solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(2-cyanophenoxy)-2-pyridin-2-yl-6-(6-ethanesul- 
fonyl-pyridin-3-yloxy)-1H-benzimidazole obtained in Example 196. 

1 HNMR(CD 3 OD)5: 1 .25(3H,t,J=7.3Hz), 3.37(2H,q,J=7.3Hz), 6.88(1 H,d,J=8.2Hz), 7.1 6(1 H,t,J=7.4Hz) 1 7.40-7.46(2H,m), 
7.51-7.54(1 H,m), 7.64(1 H.brs), 7.70(1 H.brs), 7.87(1 H,d,J=7.8Hz), 7.98(1 H t d,J=8.6Hz), 8.01(1H,t,J=8.6Hz), 8.30(1 H,d, 
J=2.7Hz), 8.33(1 H,d,J=7.8Hz), 8.76(1 H.brs) 
ESI-MS(m/e):516[M+H] 

Example 396: 

5-Benzyloxy-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1 025] The entitled compound was obtained as a brown solid in the same method as in Example 250 or in accordance 
with the method or by combining it with an ordinary method but using 4-benzyloxy-3-fluoroaniline obtained in Example 
250 (step 1), picolinic acid and 6-ethanesulfonyl-pyridin-3-ol. 

1 HNMR(CDCI 3 )S: 1.26(3H,t,J=7.6Hz), 3.35(2H,q,J=7.6Hz), 5.07(2H,s), 7.10-7.13(2H,m), 7.15(1H,s), 7.26-7.27(4H,m), 
7.34-7.39(1 H,m), 7.51(1Hx1/2,s), 7.64(1 Hx1/2,s), 7.83-7.86(1 H,m), 7.95-7.96(1 H,m) f 8.33-8.35(1 H,m), 8.45-8.46(1 H, 
m), 8.60-8.63(1 H,m), 10.43-10.46(1 H,m) 
ESI-MS(m/e):487[M+H] 

Example 397: 

5-(2-Methanesulfonyl-6-fluoro-phenoxv)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxv)-1 H-benzimidazole 

(Step 1 ) Production of 5-hydroxy-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole: 

[1026] The entitled compound was obtained as a pale green solid in the same method as in Example 251 (step 1 ) or 
in accordance with the method or by combining it with an ordinary method but using 5-benzyloxy-2-pyridin-2-yl-6-(6- 
ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole obtained in Example 396. 

(Step 2) Production of 5-(2-methanesulfonyl-6-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyIpyridin-3-yloxy)-1H- 
benzimidazole: 

[1027] The entitled compound was obtained as a pale green solid in the same method as in Example 251 or in 
accordance with the method or by combining it with an ordinary method but using 5-hydroxy-2-pyridin-2-yl-6-(6-ethanesul- 
fonyl-pyridin-3-yloxy)-1 H-benzimidazole obtained in (step 1) and 1,2-difluoro-3-methanesulfonyl-benzene. 
1HNMR(CD 3 OD)5: 1.25(3H,t,J=7.4Hz), 2.97(3H,s), 3.41(2H,q,J=7.4Hz), 7.11(1H,s) t 7.50-7.57(2H,m), 7.61-7.70(2H, 
m), 7.70(1^8), 7.87(1H,d ,J=8.0Hz), 7.99(1 H,t,J=8.0Hz), 8.10(1 H,d,J=8.6Hz), 8.27(1 H,d,J=7.0Hz), 8.57(1 H t d,J=2.7Hz), 
8.74(1 H,d,J=4.3Hz) 
ESI-MS(m/e):569[M+H] 
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Example 398: 

5-(2-Fluoro-6^yano-phenoxy)-2-pyridin^ 

[1028] The entitled compound was obtained as a pale green solid in the same method as in Example 251 or in 
accordance with the method or by combining it with an ordinary method but using 5-hydroxy-2-pyridin-2-yl-6-(6-ethanesul- 
fonyl-pyridin-3-yloxy)-1H-benzimidazole obtained in Example 397 and 1 ,2-difluoro-3-cyano-benzene. 
1HNMR(CD 3 OD)5: 1.26(3H,t,J=7.4Hz) l 3.39(2H,q,J=7.4Hz), 7.27-7.43(1 H,m), 7.40(1 H,td,J=8.0,4.6Hz), 7.49-7.55(2H, 
m), 7.56-7.76(3H,m) 1 7.99(1 H,t,J=7.6Hz), 8.06(1 H,d,J=9.0Hz), 8.30(1 H,d,J=7.6Hz), 8.46(1 H,d,J=2.7Hz), 8.75(1 H,d, 
J=4.3Hz) 

ESI-MS(m/e):516[M+H] 
Example 399: 

5-(2-Fluoro-6-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethane 

[1 029] The entitled compound was obtained as a colorless solid in the same method as in Example 43 or in accordance 
with the method or by combining it with an ordinary method but using 5-(2-fluoro-6-cyano-phenoxy)-2-pyridin-2-yl-6-(6- 
ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole obtained in Example 397. 

1HNMR(CD 3 OD)6: 1.25(3H,t,J=7.4Hz) > 3.40(2H,q,J=7.4Hz), 7.00-7.1 8(1 H.m), 7.34-7.43(2H,m), 7.49(1 H.brs), 
7.54-7.56(2H,m), 7.66(1 H.brs), 7.97(1 H,t,J=8.0Hz), 8.07(1 H,d,J=8.6Hz), 8.20-8.30(1 H,m), 8.53(1 H,d,J=2.7Hz), 
8.70-8.77(1 H,m) 
ESI-MS(m/e):534[M+H] 

Example 400: 

5-(2-Fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulfonyl-phenoxy)-1H-benzimidazole (Step 1 ) Production of 

3- fluoro-4-(2-fluoro-6-cyano-phenoxy)-phenylamine: 

[1030] The entitled compound was obtained in the same method as in Example 221 (step 1) or in accordance with 
the method or by combining it with an ordinary method but using tert-butyl (3-fluoro-4-hydroxy-phenyl)-carbamate ob- 
tained in Example 196 (step 1) and 1,2-difluoro-3-cyano-benzene. 

(Step 2) Production of pyrazine-2-carboxylic acid (5-fluoro-4-(2-fluoro-6-cyano-phenoxy)-2-nitrophenyl)-amide: 

[1031] The entitled compound was obtained in the same method as in Example 391 (step 1) or in accordance with 
the method or by combining it with an ordinary method but using 5-fluoro-4-(2-fluoro-6-cyano-phenoxy)-phenylamine 
obtained in (step 1) and pyrazine-2-carboxylic acid. 

(Step 3) Production of 5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulfonyl-phenoxy)-1H-benzimidazole: 

[1032] The entitled compound was obtained as a brown solid in the same method as in Example 391 (step 2) or in 
accordance with the method or by combining it with an ordinary method but using pyrazine-2-carboxyIic acid (5-fluoro- 

4- (2-fluoro-6-cyano-phenoxy)-2-nitro-phenyl)-amide obtained in (step 2) and 4-ethanesulfonyl-phenol. 
1HNMR(CD 3 OD)6: 1.24(3H,t,J=7.4Hz). 3.20(2H,q t J=7.4Hz), 7.12(2H,d,J=9.0Hz), 7.33-7.40(2H,m), 7.55-7.62(3H,m), 
7.86(2H,d,J=9.0Hz), 8.72(11-1,8), 8.78(1H,s), 9.48(1H,s) 

ESI-MS(m/e):516[M+H] 

Example 401: 

5- (2-Fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulfonyl-phenoxy)-1H-benzimidazole, and 5-(2-fluoro- 

6- isopropylcarbamoyi-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulfonyl-phenoxy)-1H-benzimidazole 

[1033] The entitled compounds were obtained as a brown solid and a pale yellow solid, respectively, in the same 
method as in Example 43 or in accordance with the method or by combining it with an ordinary method but using 5-(2- 
fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulfonyl-phenoxy)-1H-benzimidazole obtained in Example 400. 
5-(2-Fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulfonyl-phenoxy)-1H-benzimidazole 
1HNMR(CD 3 OD)5: 1.25(3H,t,J=7.4Hz), 3.22(2H,q,J=7.4Hz), 7.00-7.34(1 H,m), 7.23(2H,d,J=8.8Hz), 7.34-7.70(4H,m), 
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7.91(2H,d,J=8.8Hz), 8.71 (1H,s), 8.77(1 H,s), 9.46(1 H,s) 

ESI-MS(m/e):534[M+H] 

5-(2-Fluorch6HSopropylrarbamoyl-phenoxY^ 

1HNMR(CDCI 3 )5: 1.10(6H,d t J=9.6Hz), 1.24(3H,t ) J=7.4Hz) l 3.01-3.1 1(2H t m), 4.0&-4.16(1H,m) l 6.80-7.87(9H,m), 

8.52-8.60(2H,m), 9.51-9.54(1H,m), 10.78-10.80(1 H,m) 

ESI-MS(m/e):576[M+H] 

Example 402: 

5-(2-FluorcH6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethane 

[1034] The entitled compound was obtained as a white solid in the same method as in Example 400 (step 3) or in 
accordance with the method or by combining it with an ordinary method but using pyrazine-2-carboxylic acid (5-fluoro- 

4- (2-cyano-6-fluoro-phenoxy)-2-nitro-phenyl)-amide obtained in Example 400 (step 2) and 6-ethanesulfonyl-pyridin-3-ol. 
1HNMR(DMSO-d6)5: 1.10(3H,t,J=7.4Hz), 3.27-3.36(2H,m), 7.22-7.35(1 H,m), 7.38-7.50(2H,m), 7.72-7.77(3H,m), 7.98 
(1H f d,J=9.0Hz), 8.50(1 H,d,J=2.7Hz), 8.76(1 H,s), 8.79(1H,s), 9.45(1H,s). 

ESI-MS(m/e):517[M+H] 

Example 403: 

5- (2-Fluoro-6-cait)amoyl-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole and 
5-(2-fluoro-6-isopropylcarbamoyl-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonylpyridin-3-yloxy)-1H-benzi 

[1035] The entitled compounds were obtained each as a colorless solid in the same method as in Example 43 or in 
accordance with the method or by combining it with an ordinary method but using 5-(2-fluoro-6-cyano-phenoxy)-2- 
pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole obtained in Example 402. 

5-(2-Fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesuifonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1036] 1HNMR(CD 3 OD)5: 1.27(3H,t,J=7.4Hz), 3.43(2H,q,J=7.4Hz), 7.08-7.1 1(1H,m) t 7.38-7.46(2H,m), 7.46-7.80 

(3H,m), 8.10(1 H,d,J=4.7Hz), 8.55(1 H,d,J=2.7Hz), 8.71 (1H,s), 8.78(1 H,s), 9.47(1 H,s) 

ESI-MS(m/e):535[M+H] 

5-(2-Fluoro-6-isopropylcarbamoyl-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1037] 1HNMR(CD 3 OD)8: 1.08(6H ) d,J=6.6Hz), 1.25(3H ) t,J=7.4Hz), 3.40(2H,q t J=7.4Hz), 3.94-4.02(1 H,m), 7.1 0(1 H, 
s), 7.36-7.46(3H,m), 7.59(1 H,d,J=9.0Hz), 7.74(1 H,s), 8.08(1 H > d,J=9.0Hz) l 8.56(1 H,s), 8.75(1 H,s), 8.80(1 H,s), 9.44(1 H, 
s) 

ESI-MS(m/e):577[M+H] 
Example 404: 

5-(2-Fluoro-6-(tetrazol-5-yl)-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benz^ 

[1 038] The entitled compound was obtained as a colorless solid in the same method as in Example 60 or in accordance 
with the method or by combining it with an ordinary method but using 5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6- 
ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole obtained in Example 402. 

1 HNMR(CD 3 OD)5: 1.27(3H,t,J=7.4Hz), 3.39(2H,q,J=7.4Hz) 1 7.37-7.46(4H,m) > 7.60(1H,s), 7.84(1 H,d f J=5.9Hz), 7.94 

(1H,d,J=9.0Hz), 8.32(1 H,d,J=2.0Hz), 8.71(1H,s), 8.77(1H,s), 9.47(1H,s) 

ESI-MS(m/e):560[M+H] 

Example 405: 

5-(2-Methylsulfanyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1039] The entitled compound was obtained as a pale yellow solid in the same method as in Example 221 (step 3) or 

in accordance with the method or by combining it with an ordinary method but using 2-methylsulfanyl-phenol. 

1 HNMR(CDCI 3 )5: 1 .28(3H,t,J=7.4Hz), 3.38(2H,q t J=7.4Hz) t 6.78(1 H.ddd^.ej.e.LSHz), 7.03-7.12(2H,m), 7.08(1/2H, 
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s), 7.16(1H,d,J=7.6Hz), 7.30(1 H,dd,J=8.7 t 2.5Hz), 7.36(1/2H.s), 7.37-7.41 (1H,m), 7.47(1/2H,s), 7.72(1/2H,s), 7.86-7.90 
(1H,m), 7.97(1 H,d,J=8.7Hz), 8.38(1 H,d,J=2.5Hz), 8.38-8.41 (1H,m), 8.61 -8.63(1 H,m), 11.16(1/2H,brs), 11.28(1/2H,brs) 
ESI-MS(m/e):519[M+H] 

Example 406: 

5-(2-Methanesulfinyl-phenoxy)-2-pyridin-2-yl-6-(6-eth^ and 5-(2-meth- 

anesulfonyl-phenoxy)-2-pyridin-2-^ 

[1040] 2 ml of water and 89 mg of Oxone were added to a methanol (3 ml) solution of 46 mg of 5-(2-methylsulfanyl- 
phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimldazole obtained in Example 405, and the reac- 
tion liquid was stirred at room temperature for 5 hours. The solvent was evaporated away under reduced pressure, and 
the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by 
Merck), chloroform/methanol = 15/1) to obtain the entitled compounds each as a pale yellow solid. 

5-(2-Methanesulfinyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzim»dazole 

[1041] 1HNMR(CDCI 3 )5: 1.30(3H,t,J=7.6Hz), 2.59(3/2H,s), 2.63(3/2H,s), 3.38(2H,q,J=7.6Hz), 6.78-6.81 (1H,m), 
7.25-7.33(2H,m), 7.35-7.43(1 H,m), 7.08(1/2H,s), 7.16(1 H,d,J=7.6Hz), 7.30(1 H,dd,J=8.7,2.5Hz), 7.36(1/2H.s), 7.37-7.41 
(1H,m), 7.47(1/2H,s), 7.72(1/2H,s), 7.86-7.90(1 H,m), 7.97(1 H,d,J=8.7Hz), 8.38(1 H,d,J=2.5Hz), 8.38-8.41(1H,m), 
8.61-8.63(1 H,m), 11.16(1/2H,brs), 11.28(1/2H,brs) 
ESI-MS(m/e):535[M+H] 

5-(2-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 1 HNMR(CDCI 3 ) 
8: 1.29(3H,t,J=7.4Hz), 2.95(3/2H,s), 3.02(3/2H,s), 3.36(2H,q,J=7.4Hz), 6.92-6.97(1 H,d), 7.20-7.27(1 H,m), 7.31-7.35 
(3/2H,m), 7.41-7.45(3/2H,m), 7.51-7.57(1 H,m), 7.65(1/2H,s), 7.72(1/2H,s), 7.87-7.92(1 H,m), 7.97-8.04(2H,m), 8.34-8.42 
(2H,m), 8.65-8.67(1 H,m), 10.72(1H,brs) 
ESI-MS(m/e):551[M+H] 

Example 407: 

5-(2-Bromopyridin-3-yloxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-benzimidazole 

[1042] The entitled compound was obtained as a pale yellow solid in the same method as in Example 391 or in 
accordance with the method or by combining it with an ordinary method but using pyrazine-2-carboxylic acid (5-fluoro- 

4- (6-ethanesulfonyl-pyridin-3-yloxy)-2-nitro-phenyl)-amide obtained in Example 391, and 2-bromo-pyridin-3-ol. 

1 HNMR(CDCI 3 )5: 1 .30(3H,t, J=7.4Hz), 3.39(2H,q,J=7.4Hz), 7.03(1 H,dd,J=8.0,1 .6z), 7.19-7.22(1 H,m), 7.28-7.32(1 H,m), 
7.34(1/2H,brs), 7.51 (1/2H,brs), 7.62(1/2H,brs), 7.93(1/2H,brs), 8.00(1 H,d,J=8.6Hz), 8.14(1 H.brs), 8.31-8.32(1 H,m), 8.62 
(IH.brs), 8.70(1 H,d,J=2.4Hz), 9.64(1H,brs), 10.91 (1/2H,brs), 10.98(1/2H,brs) 
ESI-MS(m/e):553 [M+H] 

Example 408: 

5- (2-Vinyl-pyridin-3-yloxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-vloxy)-1H-benzimi 

[1043] The entitled compound was obtained as a pale yellow solid in the same method as in Example 407 or in 
accordance with the method or by combining it with an ordinary method but using 2-vinylpyridin-3-ol. 
1HNMR(CDCI 3 )8: 1.27(3H,t,J=7.5Hz), 3.37(2H,q,J=7.5Hz), 5.34(1H,dd,J=10.9,1.9Hz), 6.30(1 H,dd,J=17.4,1.9Hz) t 6.72 
(1H,dd,J=17.4,10.9Hz), 7.09(1 H,dd,J=8.2,1.5Hz), 7.12(1H,dd,J=8.2,4.3Hz), 7.27(1 H,dd,J=8.7,2.9Hz), 8.00(1H,d, 
J=8.7Hz), 8.31(1H,d,J=2.9Hz), 8.33(1 H,dd,J=4.3,1.5Hz), 8.61(1H,dd,J=2.6,1.6Hz), 8.69(1 H,d,J=2.6Hz), 10.60(1/2H, 
brs), 10.68(1/2H,brs) 
ESI-MS(m/e):501[M+H] 

Example 409: 

5-(2-Cyclopropyl-pyridin-3-yloxy)-2-pyrazin-2^ 

[1044] The entitled compound was obtained as a pale yellow solid in the same method as in Example 407 or in 
accordance with the method or by combining it with an ordinary method but using 2-cyclopropyl-pyridin-3-ol. 
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1 HNMR(CDCI 3 )5: 0.77-1 .02(2H,m), 1 .24-1 .31 (2H,m), 1 .29(3H,t, J=7.4Hz), 3.37(2H,q, J=7.4Hz), 6.96(2/5H 1 dd l 
J=8.2,4.6Hz), 6.98(3/5H,dd,J=8.2,4.6Hz), 7.03(2/5H,dd,J=8.2,1.5Hz), 7.04(3/5H,dd,J=8.2,1.5Hz), 7.16(1/2H,s), 7.33 
(1H,dd,J=8.8 J 3.0Hz) l 7.48(1/2H,s), 7.53(1/2H,s), 7.78(1/2H,s), 8.00(1 H,d,J=8.8Hz), 8.20(2/5H,dd,J=4.6,1.5Hz), 8.22 
(3/5H,dd, J=4.6, 1 .5Hz), 8.39(2/5H,d, J=3.0Hz), 8.40(3/5H,d,J=3.0Hz), 8.59-8.62(1 H,m), 8.68-8.70(1 H,m), 9.62-9.64(1 H, 
5 m), 10.60(3/5H,brs), 10.66(2/5H,brs) 
ESI-MS(m/e): 515 [M+H] 

Example 410: 

10 5-(2-Difluoromethoxypyridin-3-ytoxy)-2- 

[1045] The entitled compound was obtained as a pale yellow solid in the same method as in Example 221 (step 1) to 
(step 3) or in accordance with the method or by combining it with an ordinary method but using 4-(N,N-dimethylamino- 
sulfonyl)-phenol and 2-difluoromethoxy-pyridin-3-ol in order. 
15 1HNMR(CD 3 0D)8: 2.66(6H,s), 7.05(2H,d,J=8.6Hz), 7.10-7.19(1 H,m), 7.32-7.62(4H,m) > 7.49(1 H,t,J=72.8Hz), 7.71 (2H, 
d,J=8.6Hz), 7.91(1H,d,J=4.1Hz), 8.01(1H,t,J=7.8Hz), 8.32(1 H,d,J=7.6Hz), 8.77(1H,s) 
ESI-MS(m/e):554[M+H] 

Example 411: 

20 

5-(2-Dif]uoromethoxypyridin-3-yloxy)-6-(3-chloro-4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[1046] The entitled compound was obtained as a pale yellow solid in the same method as in Example 221 (step 1 ) to 
(step 3) or in accordance with the method or by combining it with an ordinary method but using 4-methanesulfonyl-3- 
25 chloro-phenol and 2-difluoromethoxy-pyridin-3-ol in order. 

1HNMR(CD 3 OD)5: 3.25(3H,s), 6.98(1 H,dd,J=8.6 f 2.3Hz), 7.09(1H,d,J=2.3Hz), 7.15(1H,dd,J=7.8,4.9Hz), 7.35-7.46(2H, 
m), 7.46-7.74(3H,m), 7.48(1 H,t,J=74.0Hz), 7.91-7.94(1 H.m), 8.02(1 H,d,J=8.6Hz), 8.32(1 H,d,J=7.8Hz), 8.75-8.77(1 H,m) 
ESI-MS(m/e):552[M-H] 

30 Example 412: 

5-(2-Fluoro-phenoxy)-2-pyrazin-2-yl-6-(4-(N-hydroxycarbamimidoyl)-phenoxy)-1H-benzimidazole 

[1047] 0.5 ml of hydroxyamine (50 % aqueous solution) was added to an ethanol (0.5 ml) solution of 6.0 mg of 5-(2- 
35 fluoro-phenoxy)-2-pyrazin-2-yl-6-(6-cyano-pyridin-3-yloxy)-1 H-benzimidazole obtained in Example 252, and the reaction 
liquid was stirred at room temperature for 3 hours. Then, the solvent was evaporated away under reduced pressure to 
obtain the entitled compound as a pale yellow solid. 

1HNMR(CD 3 OD)8: 7.01-7.04(1 H.m), 7.10-7.22(3H,m), 7.29-7.35(2H,m), 7.60(1H,s), 7.82(1 H,d,J=9.0Hz), 8.24(1H,d, 
J=2.3Hz), 8.70(1 H,d,J=1.6Hz), 8.77(1 H,d,J=1 .6Hz), 9.48(1 H.s) 
40 ESI-MS(m/e):458[M+H] 

Example 413: 

5-(2-Fluoro-phenoxy)-2-pyrazin-2-yl-6-(6-(5-methyl-[1,2,41oxadiazol)-3-yloxy)-1 H-benzimidazole 

45 

[1 048] An acetic anhydride (1 ml) solution of 3.6 mg of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl-6-(4-(N-hydroxycarbamim- 
idoyl)-phenoxy)-1 H-benzimidazole obtained in Example 412 was stirred overnight at 60°C. The solvent was evaporated 
away under reduced pressure, and the residue was purified through reversed-phase middle-pressure liquid chromatog- 
raphy [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 %trifluoroaceticacid]. The solvent of the resulting 
50 fraction was diluted with ethyl acetate, washed with aqueous saturated sodium bicarbonate, and dried with anhydrous 
sodium sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled compound as a colorless 
solid. 

1HNMR(CD 3 OD)6: 2.69(3H,s), 7.00-7.40(5H,m), 7.48(1 H,dd,J=7.8,2.3Hz), 7.52-7.85(1H,m), 8.10(1 H,d,J=7.8Hz), 8.37 
(1H,d,J=2.3Hz), 8.71(1 H,s),8.78(1H,s), 9.48(1 H,s) 
55 ESI-MS(m/e):482[M+H] 
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Example 414: 

5-(2-Fluoro-phenoxy)-2-pyrazin-2-yl-6-(6-(5-trifluoromethyl-[1 ,2,41oxadiazol)-3-yloxy)-1 H-benzimidazole 

5 [1 049] A trifluoroacetic anhydride (1 ml) solution of 2.0 mg of 5-(2-fluoro-phenoxy)-2-pyra2in-2-yl-6-(4-(N-hydroxycar- 
bamimidoyl)-phenoxy)-1H-benzimidazole obtained in Example 412 was stirred at 60°C for 1 hour. The solvent was 
evaporated away under reduced pressure, and the residue was purified through partitioning thin-layer chromatography 
(Kieselgel™ 6OF254, Art 5744 (by Merck), chloroform/methanol = 15/1) to obtain the entitled compound as a colorless solid . 
1HNMR(CD 3 OD)6: 7.00-7.50(5H,m), 7.55(1 H,dd f J=7.8Hz,2.3Hz) 1 7.60-7.80(1 H,m). 8.22(1 H,d,J=7.8Hz), 8.45(1 H.d, 

10 J=2.3Hz), 8.73(1H,s), 8.80(1H,s), 9.50(1H,s) 
ESI-MS(m/e):536[M+H] 

Example 415: 

15 5-(2-Fluoro-phenoxy)-2-pyrazin-2-yl-6-(imidazo[1 t 2-a]pyridin-6-yloxy)-1H-benzimidazole 

Step (1 ) Production of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl-6-(6-nitro-pyridin-3-yloxy)-1 H-benzimidazole: 

[1050] The entitled compound was obtained in the same method as in Example 251 (step 2) or in accordance with 
20 the method or by combining it with an ordinary method but using 2-nitro-5-pyridine. 

(Step 2) Production of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl-6-(imidazo[1 ,2-a]pyridin-6-yloxy)-1 H-benzimidazole: 

[1051] Developed Raney nickel catalyst was added to a methanol (0.5 ml) solution of 12 mg of 5-(2-fluoro-phenoxy)- 
25 2-pyrazin-2-yl-6-(6-nitro-pyridin-3-yloxy)-1 H-benzimidazole obtained in (step 1), and the reaction liquid was stirred in a 
hydrogen atmosphere for 1 hour. The catalyst was removed through filtration, and the solvent was evaporated away 
under reduced pressure. 0.02 ml of chloroacetaldehyde (40 % aqueous solution) was added to an ethanol (0.3 ml) 
solution of the resulting residue, and the reaction liquid was stirred overnight at room temperature. The solvent was 
evaporated away under reduced pressure, and the residue was purified through partitioning thin-layer chromatography 
30 (Kieselgel™60F 25 4, Art 5744 (by Merck), chloroform/methanol = 15/1) to obtain the entitled compound as a pale yellow 
solid. 

1 HNMR(CDCI 3 )5: 1 .25(3H,t,J=7.0Hz), 3.73(2H,q,J=7.0Hz), 7.00-7.22(6H,m), 7.31-7.65(4H,m), 7.82(1/2H,s),7.88(1/2H, 

s), 8.57(1 H,dd,J=2.5,1.5Hz), 8.64(1H,s), 9.59(1H,s), 10.57(1/2H,brs), 10.97(1/2H,brs) 

ESI-MS(m/e):439[M+H] 

35 

Example 416: 

5-(Pyridin-2-ylsulfanyl)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole 

40 [1052] The entitled compound was obtained as a yellow solid in the same method as in Example 391 (step 2) or in 
accordance with the method or by combining it with an ordinary method but using pyridine-2-thiol. 
1HNMR(CD 3 OD)5: 1.23(3H,t ) J=7.4Hz), 3.36(2H,q,J=7.4Hz), 7.07(1 H,d,J=8.2Hz), 7.1 1(^^=7.4,4.9^), 7.41(1H,d, 
J=7.6Hz), 7.58-7.80(1 H,m), 7.60(1 H,td,J=7.6,1 .8Hz), 7.95(1 H.dd, J=8.6,0.6Hz), 8.00-8.25(1 H.m), 8.28(1 H.dd, 
J=5.1 ,1.0Hz), 8.33(1 H,d,J=0.6Hz), 8.75(1 H,d,J=2.5Hz), 8.82(1 H,dd,J=2.5,1.5Hz), 9.53(1 H,d,J=1.5Hz) 

45 ESI-MS(m/e):491 [M+H] 

Example 417: 

5-(3-Cyano-pyridin-2-ylsulfanyl)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1 H-benzimidazole 

50 

[1053] The entitled compound was obtained as a yellow solid in the same method as in Example 391 (step 2) or in 
accordance with the method or by combining it with an ordinary method but using 3-cyanopyridine-2-thiol. 
1HNMR(CDCI 3 )5: 1.29(3H,t,J=7.4Hz), 3.36(2H,q,J=7.4Hz), 7.08(1 H,dd,J=7.8,4.9Hz), 7.35(1H,dd,J=8.6,2.8Hz), 7.35 
and 7.65 (total 1H, each s), 7.80(1H,dd,J=7.8,1.8Hz), 7.93(1 H,d,J=8.4Hz), 7.95 and 8.22(total 1H, each s), 8.36(2H,d, 
55 J=2.5Hz), 8.63(1H,s),8.71(1H,s) f 9.65(1H,d,J=1.4Hz) 
ESI-MS(m/e):516[M+H] 
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Example 418: 

5-(2-Chlorophenyl-sulfanyl)-2-pyridin-2-yl-6-(6-met^^ 

[1054] The entitled compound was obtained as a pale yellow solid in the same method as in Example 1 96 (step 4) to 
(step 6) or in accordance with the method or by combining it with an ordinary method but using 2-chloro-thiophenol. 
1HNMR(CD 3 OD)5: 3.20(3H,s), 7.03-7.10(1 H.m), 7.13-7.20(2H,m), 7.34-7.39(2H,m) t 7.50-7.86(3H,m), 7.94(1 H,d, 
J=8.6Hz), 8.01(1H,t,J=7.8Hz), 8.29-8.35(2H t m), 8.77(1 H,d,J=4.7Hz) 
ESI-MS(m/e):509[M+H] 

Example 419: 

4-(2-Cyano-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-vl-1H-benzimidazole 

[1055] The entitled compound was obtained in the same method as in Example 274 or in accordance with the method 
or by combining it with an ordinary method but using 2-cyano-phenol and 6-ethanesu!fonyl-pyridin-3-yl in order. 
1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 6.78(1H,s) f 7.12(1H,d,J=8.6Hz), 7.29-7.31 (2H,m) f 
7.50-7.51 (1H,m), 7.63-7.65(2H,m) f 7.82(1 H,d,J=7.4Hz), 7.95-7.97(1 H,m), 8.08(1 H f d,J=8.6Hz), 8.32(1 H,d,J=8.2Hz), 
8.55(1 H,d, J=2.7Hz), 8.75(1 H f d, J=4.3Hz) 
ESI-MS(m/e):498[M+H] 

Example 420: 

4-(2-Cyano-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[1056] The entitled compound was obtained as a white solid in the same method as in Example 205 or in accordance 
with the method or by combining it with an ordinary method but using 3-(2-cyanophenoxy)-5-(6-ethanesulfonyl-pyridin- 

3- y!oxy)-benzene-1,2-diamine obtained in Example 419. 

1 HNMR(CD 3 OD)5: 1.27(3H,t,J=8.0Hz), 3.42(2H,q,J=8.0Hz), 6.79-6.84(1 H,m), 7.14-7.17(1H,m), 7.31-7.35(1H,m), 
7.61-7.68(2H,m), 7.80-7.85(2H,m), 8.08(1 H,d,J=8.4Hz), 8.54-8.59(1 H,m), 8.70-8.73(1 H,m), 8.77-8.79(1 H,m), 9.48-9.50 
(1H,m) 

ESI-MS(m/e):499[M+H] 
Example 421: 

4- (2-Cyano-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[1057] The entitled compound was obtained as a white solid in the same method as in Example 205 or in accordance 
with the method or by combining it with an ordinary method but using 3-(2-cyanophenoxy)-5-(6-methanesulfonyl-pyridin- 

3- yloxy)-benzene-1 ,2-diamine obtained in Example 286. 

1 HNMR(CD 3 OD)5: 3.24(3H,s), 6.80-6.83(1 H,m), 7.72(1 H,d,J=8.6Hz), 7.30-7.50(2H,m), 7.60-7.80(2H,m), 7.88(1 H,d, 

J=7,8Hz), 8.11(1H,d t J=9.0Hz) f 8.56(1 H,s), 8.73(1 H,s), 8.79(1 H,s), 9.50(1 H,s) 

ESI-MS(m/e):485[M+H] 

Example 422: 

4- (2,3-Difluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[1058] The entitled compound was obtained in the same method as in Example 274 or in accordance with the method 
or by combining it with an ordinary method but using 2,3-difluoro-phenol and 6-methanesulfonyl-pyridin-3-ol in order. 
1 HNMR(CD 3 OD)5: 3.23(3H,s), 6.70(1 H l d,J=2.3Hz), 7.12-7.25(3H,m), 7.29(1 H,d.J=2.3Hz), 7.60-7.65(2H,m), 8.07-8.10 
(2H,m), 8.39(1 H,d,J=7.9Hz), 8.50(1H l d,J=3.4Hz), 8.83-8.85(1 H,m) 
ESI-MS(m/e):495[M+H] 
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Example 423: 

4-(2,3-Difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yl^ 

[1059] The entitled compound was obtained in the same method as in Example 204 (step 2) or in accordance with 
the method or by combining it with an ordinary method but using 3-(2,3-difluorophenoxy)-5-(6-ethanesulfonyl-pyridin-3- 
yloxy)-benzene-1,2-diamine obtained in Example 285. 

1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.6Hz), 3.40(2H,q,J=7.6Hz), 6.71(1H,d,J=2.0Hz), 7.12-7.26(3H,m), 7.30(1H,d, 
J=2.0Hz), 7.60-7.68(2H,m), 8.06-8.13(2H,m) t 8.40(1 H,d,J=7.4Hz), 8.52(1 H,d,J=2.7Hz) > 8.86(1 H,d,J=5.1 Hz) 
ESI-MS(m/e):509[M+H] 

Example 424: 

4-(2,5-Difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin'3-yloxy)-2-pyrazin"2-yl-1H-benzimidazole 

[1060] The entitled compound was obtained as a white solid in the same method as in Example 278 or in accordance 
with the method or by combining it with an ordinary method but using 2,5-difluoro-phenol and 6-ethanesulfonyl-pyridin- 

3- ol. 

1 HNMR(CD 3 OD)5: 1 .25(3H,t,J=8.2Hz), 3.41(2H,q,J=8.2Hz), 6.59(1H,s), 6.99-7.05(1 H,m), 7.06-7.14(1 H,m), 7.22(1H, 
brs), 7.34(1 H,td,J=9.8,4.9Hz), 7.61 (1 H,dd,J=8.6,4.3Hz), 8.07(1 H,d,J=8.6Hz), 8.52(1 H,d,J=4.3Hz), 8.72(1 H,d,J=1 .2Hz), 
8.79(1 H,s), 9.54(1 H,d,J=1.2Hz) 
ESI-MS(m/e):510[M+H] 

Example 425: 

4- (2 t 5-Difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[1061] The entitled compound was obtained as a white solid in the same method as in Example 204 (step 2) or in 
accordance with the method or by combining it with an ordinary method but using 3-(2,5-difluoro-phenoxy)-5-(6-ethanesul- 
fonyl-pyridin-S-yloxyJ-benzene-l^-diamine obtained in Example 424. 

1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.5Hz), 3.40(2H,q,J=7.5Hz), 6.55(1H,s), 6.96-7.05(1 H,m), 7.05-7.14(1H,m), 7.21(1H, 
s), 7.28-7.38(1 H,m), 7.50-7.56(1 H,m), 7.56-7.63(1 H t m), 7.97-8.03(1 H,m), 8.07(1 H,d,J=8.2Hz), 8.38(1 H.d^.OHz), 
8.51(1H,s),8.76(1H,s) 
ESI-MS(m/e):509[M+H] 

Example 426: 

4-(2,6-Difluoro-phenoxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyrazin-2-yl-1H-benzimidazole 

[1062] The entitled compound was obtained in the same method as in Example 278 or in accordance with the method 
or by combining it with an ordinary method but using 2,6-difluoro-phenol and 4-ethanesulfonyl-phenol in order. 
1 HNMR(CD 3 OD)8: 1.26(3H t t,J=7.4Hz), 3.21 (2H,q.J=7.4Hz), 6.37(1 H.brs), 7.1 3-7.25(5H,m) t 7.34-7.39(1 H,m), 7.89(2H, 
d,J=8.8Hz), 8.78(1 H,d,J=2.7Hz), 8.84(1 H,dd,J=1 .6,2.7Hz), 9.56(1 H,d,J=1.6Hz) 
ESI-MS(m/e):509[M+H] 

Example 427: 

4-(2 ) 6-Difluoro-phenoxy)-6-(4-ethanesuifonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[1063] The entitled compound was obtained in the same method as in Example 204 (step 2) or in accordance with 
the method or by combining it with an ordinary method but using 3-(2,6-difluorophenoxy)-5-(4-ethanesulfonyl-phe- 
noxy)-benzene-1 ,2-diamine obtained in Example 426. 

1 HNMR(CD 3 OD)8: 1.24(3H,t,J=7.4Hz), 3.21(2H,q,J=7.4Hz), 6.23(1H,brs), 7.08(1H,brs), 7.15-7.22(4H,m), 7.28-7.38 
(1H,m), 7.51(1H,t,J=5.9Hz) t 7.87(2H,d,J=9.0Hz), 8.00(1 H,t,J=7.4Hz), 8.41(1H,d,J=7.4Hz), 8.76(1 H.brs) 
ESI-MS(m/e):508[M+H] 
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Example 428: 

4-(2-Difluoromethyl-phenoxy)^-(6-ethanesulfonyl-py 

[1 064] The entitled compound was obtained as a colorless solid in the same method as in Example 274 or in accordance 
with the method or by combining it with an ordinary method but using 2-difluoromethylphenol and 6-ethanesulfonyl- 
pyridin-3-ol. 

1 HNMR(CD 3 OD)5: 1 .24(3H,t, J=7.4Hz), 3.39(2H,q,J=7.4Hz) 1 6.50(1 H,s), 7.1 5(1 H,d,J=7.4Hz), 7.22(1 H,t, J=55.5Hz), 7.34 
(1H,t,J=7.4Hz), 7.49-7.62(4H,m), 7.74(1 H,d,J=7.4Hz), 7.98(1 H,t,J=7.4Hz), 8.05(1 H,d,J=8.6Hz), 8.37(1 H,d,J=7.4Hz), 
8.49(1 H,d f J=2.3Hz), 8.74-8.77(1 H,m) 
ESI-MS(m/e): 523 [M+H] 

Example 429: 

4-(2-Difluoromethyl-phenoxy)-6-(6-ethanesulfo^ 

[1065] The entitled compound was obtained as a yellow solid in the same method as in Example 205 or in accordance 
with the method or by combining it with an ordinary method but using 3-(2-difIuoromethyl-phenoxy)-5-(6-ethanesulfonyl- 
pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 428. 

1 HNMR(CD 3 OD)5: 1 .25(3H,t, J=7.8Hz), 3.40(2H,q, J=7.8Hz), 6.54(1 H,s), 7.1 7(1 H,d, J=7.4Hz), 7.21 (1 H,t, J=55.8Hz), 7.36 
(1H,t,J=7.4Hz) J 7.50-7.65(2H,m), 7.75(1 H,d,J=7.4Hz), 8.06(1 H,d,J=8.6Hz), 8.51(1H,d,J=2.7Hz), 8.72(1H,s), 8.79(1H, 
s), 9.54(1 H,s) 
ESI-MS(m/e):524[M+H] 

Example 430: 

4-(2-Difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfony^ 

[1066] The entitled compound was obtained in the same method as in Example 274 or in accordance with the method 
or by combining it with an ordinary method but using 2-difluoromethoxy-pyridin-3-ol and 4-ethanesulfonyl-phenol in order. 
1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.3Hz), 3.40(2H p q,J=7.3Hz), 6.60(1 H,d,J=2.0Hz), 7.27-7.30(2H,m), 7.57-7.61 (2H,m), 
7.64(1 H,t,J=72.1 Hz), 7.73(1 H,dd,J=7.8,1 .6Hz), 8.05-8.08(2H f m), 8.10(1H,dd,J=4.9,1.6Hz), 8.37(1 H ( d,J=8.2Hz), 8.51 
(1 H,d, J=2.7Hz), 8.81(1 H,d, J=4.9Hz) 
ESI-MS(m/e):540[M+H] 

Example 431: 

4-(1-Methyl-2-oxo-1,2-dihydro-pyridin-3^ 

[1067] The entitled compound was obtained as a pale yellow solid in the same method as in Example 205 or in 
accordance with the method or by combining it with an ordinary method but using 3-(1-methyl-2-oxo-1 ,2-dihydro-pyridin- 

3- yloxy)-5-(4-ethanesulfonyl-phenoxy)-benzene-1 ,2-diamine obtained in Example 274 (step 1 ). 
1 HNMR(CD 3 OD)8: 1.24(3H,t,J=7.4Hz), 3.21(2H,q,J=7.4Hz), 3.65(3H,s), 6.38(1 H,t,J=7.2Hz), 6.44(1H,s), 7.07(1H,s), 
7.15-7.22(2H,m), 7.40(1 H,d,J=7.0Hz), 7.57(1 H,dd,J=7.0,1.8Hz), 7.84-7.90(2H,m), 8.70(1H,s), 8.76(1H,s), 9.52(1H f s) 
ESI-MS(m/e):504[M+H] 

Example 432: 

4- (1-Methyl-2-oxo-1 t 2-dihydro-pyridin-3-yto 

[1068] The entitled compound was obtained as a pale brown solid in the same method as in Example 274 or in 
accordance with the method or by combining it with an ordinary method but using 1-methyl-2-oxo-1,2-dihydro-pyridin- 
3-ol and 6-ethanesulfonyl-pyridin-3-ol in order. 

1 HNMR(CD 3 OD)5: 1.26(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 3.65(3H,s), 6.36(1 H,t,J=6.7Hz), 6.46(1H,s), 7.13(1H,s), 

7.38-7 .60(4H,m), 7.95-8.08(2H,m), 8.35(1 H,s), 8.49(1 H,s), 8.73(1 H,s) 

ESI-MS(m/e):504[M+H] 
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Example 433: 

4-( 1 -Methyi-2-oxo-1 ,2-dihydro-pyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridi^^^ H-benzimidazole 

[1069] The entitled compound was obtained as a pale yellow solid in the same method as in Example 205 or in 
accordance with the method or by combining it with an ordinary method but using 3-(1-methyl-2-oxo-1 ,2-dihydro-pyridin- 

3- yloxy)-5-(6-ethanesulfonyl-pyridin-3-yloxy)-benzene-1,2-diamine obtained in Example 432. 

1 HNMR(DMSO-d6)8: 1.13(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 3.50(3H,s), 6.24(1 H f t,J=6.8Hz), 6.46(1H,s), 7.05(1H,br 
s), 7.32-7.40(1 H,m), 7.58(1 H,dd, J=8.8,2.5Hz) ( 7.74(1 H.dd, J=6.8,2.0Hz), 8.01 (1 H,d, J=8.6Hz), 8.57(1 H,d, J=2.5Hz), 8.79 
(1H,d,J=2.2Hz), 8.82(1 H,dd,J=2.5,1. 5Hz), 9.47(1 H,d,J=1.4Hz) 
ESI-MS(m/e): 505 [M+H] 

Example 434: 

4- (2-Cyano-pyridin-3-yloxy)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

(Step 1) Production of 5-(4-methanesulfonyl-phenoxy)-2-nitro-3-(1-oxy-pyridin-3-yloxy)-phenylamine: 

[1070] The entitled compound was obtained in the same method as in Example 67 (step 1 ) and (step 2) or in accordance 
with the method or by combining it with an ordinary method but using 1-oxy-pyridin-3-ol and 6-methanesulfonyl-pyridin- 
3-ol. 

(Step 2) Production of 5-(4-methanesulfonyl-phenoxy)-2-nitro-3-(2-cyano-pyridin-3-yloxy)-phenylamine: 

[1071] The entitled compound was obtained in the same method as in Example 218 (step 2) or in accordance with 
the method or by combining it with an ordinary method but using 5-(4-methanesu!fonylphenoxy)-2-nitro-3-(1-oxy-pyridin- 

3- yloxy)-phenylamine. 

(Step 3) Production of 4-(2-cyano-pyridin-3-yloxy)-6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-1 H-benzimidazole: 

[1072] The entitled compound was obtained in the same method as in Examples 196 (step 5) and 204 (step 1) or in 
accordance with the method or by combining it with an ordinary method but using 5-(4-methanesulfonyl-phenoxy)-2- 
nitro-3-(2-cyano-pyridin-3-yloxy)-phenylamine. 

1 HNMR(CD 3 OD)6: 3.23(3H,s), 7.07(1 H.brs), 7.44(1 H.brs), 7.56-7.69(4H,m), 8.02(1 H,t,J=7.8Hz), 8.09(1 H,d,J=8.6Hz), 

8.29(1 H,d,J=7.8Hz), 8.46-8.48(1 H,m), 8.55-8.57(1 H,m), 8.78-8.80(1 H,m) 

ESI-MS(m/e):485[M+H] 

Example 435: 

4- (2-Cyano-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yl-1 H-benzimidazole 

[1073] The entitled compound was obtained in the same method as in Example 434 or in accordance with the method 
or by combining it with an ordinary method but using 4-ethanesulfonyl-phenol. 

1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.3Hz), 3.22(2H,q,J=7.3Hz), 6.94(1 H.brs), 7.27(2H,d,J=8.6Hz), 7.33(1 H.brs), 7.49(2H, 
d,J=8.6Hz), 7.59-7.62(1 H,m), 7.91-7.98(3H,m), 8.24(1 H,d t J=8.6Hz), 8.45(1 H,d,J=5.1 Hz), 8.74(1 H f d,J=5.5Hz) 
ESI-MS(m/e):498 [M+H] 

Example 436: 

4-Benzyloxy-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole 

[1074] The entitled compound was obtained in the same method as in Example 274 or in accordance with the method 
or by combining it with an ordinary method but using benzyl alcohol and 6-ethanesulfonyl-pyridin-3-ol in order. 
1 HNMR(CD 3 OD)5: 1.24(3H,t,J=7.6Hz), 3.45(2H,q,J=7.6Hz), 5.41(2H,s), 7.02-7.05(1 H,m), 7.15-7.17(1H,m), 7.39-7.45 
(3H,m), 7.53-7.59(4H,m), 8.07(1 H,d,J=8.6Hz), 8.11-8.14(1H,m), 8.39(1 H,d,J=7.0Hz), 8.53(1 H,d,J=2.7Hz), 8.87-8.90 
(1H,m) 

ESI-MS(m/e):487[M+H] 
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Example 437: 

4~Benzyloxy"6"(6-ethanesulfonyl-pyridin-3>yloxy>-2-pyrazin-2-yl"1H-benzimidazole 

[1075] The entitled compound was obtained in the same method as in Example 205 or in accordance with the method 
or by combining it with an ordinary method but using 3-benzyl-5-(6-ethanesulfonylpyridin-3-yloxy)-benzene-1 ,2-diamine 
obtained in Example 436. 

1 HNMR(CD 3 OD)8: 1.27(3H,t,J=7.4Hz), 3.42(2H,q,J=7.4Hz), 5.38(2H,s), 6.80(1 H f d,J=2.0Hz), 7.06(1 H,d,J=2.0Hz) f 
7.36-7.42(3H,m), 7.49(1 H,dd l J=8.8,2.9Hz), 7.54(2H,d,J=6.7Hz), 8.03(1 H,d,J=8.8Hz), 8.49(1 H,d,J=2.7Hz) f 8.72(1 H,d, 
J=2.7Hz), 8.78-8.80(1 H,m), 9.54-9.56(1 H,m) 
ESI-MS(m/e):488[M+H] 

Example 438: 

4-(2-Cyano-6-fluorcKphenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

(Step 1) Production of 4-hydroxy-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole: 

[1076] The entitled compound was obtained in the same method as in Example 251 (step 1) or in accordance with 
the method or by combining it with an ordinary method but using 4-benzyloxy-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2- 
pyridin-2-yl-1H-benzimidazole obtained in Example 436. 

(Step 2) Production of 4-(2-cyano-6-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimida- 
zole: 

[1077] The entitled compound was obtained in the same method as in Example 251 (step 2) or in accordance with 
the method or by combining it with an ordinary method but using 4-hydroxy-6-(6-ethanesulfonyl-pyridin-3-yloxy )-2-pyridin- 
2-yl-1H-benzimidazole and 2,3-difluorobenzonitrile. 

1 HNMR(CD 3 OD)5: 1.26(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 6.61(1H,d,J=2.0Hz), 7.28(1 H,d,J=2.0Hz), 7.36-7.42(1 H, 
m), 7.48-7.54(1 H, m), 7.58-7.63(2H,m), 7.65-7.69(1 H,m), 8.07(2H,d,J=8.2Hz), 8.38(1 H,d,J=7.8Hz) t 8.51 (1 H,d,J=2.7Hz), 
8.82(1 H,d,J=4.7Hz) 
ESI-MS(m/e):516[M+H] 

Example 439: 

4-(6-Cyano-pyridin-2-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[1078] The entitled compound was obtained in the same method as in Example 438 (step 2) or in accordance with 
the method or by combining it with an ordinary method but using 4-hydroxy-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin- 
2-yl-1H-benzimidazole obtained in Example 438 (step 1) and 2-chloro-3-cyanopyridine. 

1 HNMR(CD 3 OD)5: 1.26(3H,t,J=7.4Hz), 3.42(2H,q,J=7.4Hz), 7.21(1H,d,J=2.0Hz), 7.30(1 H,dd,J=7.4,5.1 Hz), 7.48(1H,d, 
J=2.0Hz), 7.58(1 H,dd,J=5.1,7.8Hz), 7.71(1H,dd,J=8.8,2.9Hz), 8.00-8.05(1 H.m), 8.11(1H,d,J=8.6Hz), 8.26-8.33(3H,m), 
8.60(1 H,d,J=2.7Hz), 8.78(1 H,d f J=5.1 Hz) 
ESI-MS(m/e):499[M+H] 

Example 440: 

4-(2-Cyano-3-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[1079] The entitled compound was obtained in the same method as in Example 439 or in accordance with the method 
or by combining it with an ordinary method but using 2,6-difluorobenzonitrile. 

1 HNMR(CD 3 OD)5: 1.26(3H,t,J=7.4Hz), 3.41(2H,q,J=7.4Hz), 6.91(1H,d,J=8.6Hz), 7.04(1 H,d,J=1. 8Hz), 7.13(1H,t, 
J=8.6Hz), 7.44(1 H,d t J=1 .8Hz), 7.55-7.64(2H,m), 7.67(1H,dd,J=8.6,3.2Hz) l 8.00-8.06(1 H,m), 8.10(1 H,d,J=8.6Hz), 8.33 
(IH.d^.SHz), 8.57(1 H,d,J=2.3Hz), 8.78-8.81 (1H,m) 
ESI-MS(m/e):516[M+H] 
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Example 441: 

4-(2-Carbamoyl-6-fluoro-phenoxy)-6-(6-ethanesulfony^ 

5 [1080] The entitled compound was obtained in the same method as in Example 43 or in accordance with the method 
or by combining it with an ordinary method but using 4-(2-cyano-6-fluoro-phenoxy>-6-(6-ethanesulfonyl-pyridin-3-yloxy)- 
2-pyridin-2-yl-1 H-benzimidazole obtained in Example 438. 

1 HNMR(CD 3 OD)5: 1.24(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 6.53(1 H.brs), 7.26(1 H,brs), 7.42-7.53(2H,m), 7.57-7.62 
(2H,m), 7.68(1 H,dd,J=8.2,3.9Hz), 8.07(1 H,d,J=8.6Hz), 8.1 1-8.16(1 H,m), 8.41 (1 H,d l J=8.2H2) i 8.49(1 H,d,J=2.7Hz), 8.88 
10 (1H,d,J=3.9Hz) 

ESI-MS(m/e):534[M+H] 

Example 442: 

15 4-(2-Cyano-6-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin'3-yloxy)-2-pyrazin-2-yl-1H-benzimi 

[1081] The entitled compound was obtained in the same method as in Example 438 or in accordance with the method 
or by combining it with an ordinary method but using 4-benzyloxy-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyrazin-2-yl-1 H- 
benzimidazole obtained in Example 437. 
20 1HNMR(CD 3 0D)5: 1.25(3H,t,J=7.4Hz) l 3.40(2H,q,J=7.4Hz), 6.57(1 H.brs), 7.23(1 H.brs), 7.46-7.51 (1H,m), 7.57-7.61 
(1H,m), 7.64-7.71 (2H,m), 8.06(1H,d,J=9.0Hz) l 8.51(1H,d,J=2.3Hz), 8.71(1H i d l J=2.3Hz) > 8.78(1H,s), 9.48(1H,s) 
ESI-MS(m/e):517[M+H] 

Example 443: 

25 

4-(2-Cyano-5-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole 

[1082] The entitled compound was obtained in the same method as in Example 438 (step 2) or in accordance with 
the method or by combining it with an ordinary method but using 4-hydroxy-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2- 
30 pyrazin-2-yM H-benzimidazole obtained in Example 442 and 2,4-difluoro-benzonitrile. 

1 HNMR(CD 3 OD)5: 1.20(3H,t,J=7.4Hz), 3.41(2H,q,J=7.4Hz), 6.88(1 H,d,J=1 0.2Hz), 6.98(1H,d,J=2.0Hz), 7.05-7.11(1H, 
m), 7.39-7.44(1^171), 7.68(1 H,dd,J=3.1 ,8.0Hz), 7.89(1 H,dd,J=8.8,6.1 Hz), 8.08-8.12(1 H,m), 8.57-8.60(1 H,m), 8.71(1H, 
d, J=2.3Hz), 8.77-8.79(1 H,m), 9.46-9.48(1 H,m) 
ESI-MS(m/e):517[M+H] 

35 

Example 444: 

4-(2-Cyano-4-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole 

40 [1 083] The entitled compound was obtained in the same method as in Example 443 or in accordance with the method 
or by combining it with an ordinary method but using 2,5-difluoro-benzonitrile. 

1 HNMR(CD 3 OD)6: 1 .26(3H,t,J=7.4Hz), 3.41(2H,q,J=7.4Hz), 6.81(1H,d,J=2.3Hz), 7.22(1 H,dd,J=4.6,9.0Hz), 7.35(1H,d, 
J=2.3Hz), 7.45(1 H,ddd,J=8.6,4.6,7.4Hz), 7.63-7.69(2H,m), 7.72-7.75(1 H,m), 8.09(1 H,d,J=8.6Hz), 8.55(1 H,d,J=3.1 Hz), 
8.72(1 H,d,J=2.3Hz), 8.79(1H,dd l J=2.0,3.1Hz), 9.49(1 H,d,J=2.0Hz) 
45 ESI-MS(m/e):517[M+H] 

Example 445: 

4-(2-Carbamoyl-6-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole 

50 

[1084] The entitled compound was obtained in the same method as in Example 43 or in accordance with the method 
or by combining it with an ordinary method but using 4-(2-cyano-6-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)- 
2-pyrazin-2-yl-1 H-benzimidazole obtained in Example 442. 

1 HNMR(CD 3 OD)8: 1.25(3H,t,J=7.4Hz), 3.39(2H,q,J=7.4Hz), 6.39(1 H,s), 7.21 (1H,s), 7.42-7.51 (2H,m), 7.55(1 H,dd, 
55 J=8.6,2.7Hz), 7.64(1 H,d,J=7.4Hz) f 8.06(1 H,d,J=8.6Hz), 8.47(1 H,d,J=2.7Hz), 8.75-8.78(1 H,m), 8.82-8.84(1 H,m), 9.54 
(IH.brs) 

ESI-MS(m/e): 535 [M+H] 
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Example 446: 

4-(6-Cyanchpyridin-2-yloxy)-6-(4-ethanesulfonyl-phenoxy 

[1085] The entitled compound was obtained in the same method as in Example 443 or in accordance with the method 
or by combining it with an ordinary method but using 2-chloro-3-cyanopyridine. 

1 HNMR(CD 3 OD)5: 1.25(3H,t,J=7.4Hz), 3.41(2H,q,J=7.4Hz), 7.14(1H,d,J=2.0Hz), 7.30(1 H,dd,J=7.4,5.1 Hz), 7.45(1H,d, 
J=2.0Hz), 7.69(1 H,dd,J=9.0,2.7Hz), 8.10(1H,d,J=9.0Hz), 8.27-8.33(2H,m), 8.59(1 H,d,J=2.7Hz), 8.70-8.72(1 H,m), 
8.76-8.79(1 H,m), 9.41-9.43(1 H,m) 
ESI-MS(m/e):500[M+H] 

Example 447: 

4-(2-Cyano-6-fluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[1086] The entitled compound was obtained as a pale yellow solid in the same method as in Example 438 or in 
accordance with the method or by combining it with an ordinary method but using 6-methanesulfonyl-pyridin-3-ol. 
1 HNMR(CD 3 OD)5: 3.23(3H,s), 6.50(1H,s), 7.22(1H,s), 7.45-7.62(3H,m), 7.62-7.78(2H,m) l 7.95-8.05(1 H,m), 8.08(1H,d, 
J=8.8Hz), 8.37(1 H,d,J=8.0Hz), 8.49(1 H,s), 8.77(1 H,s) 
ESI-MS(m/e):502[M+H] 

Example 448: 

4-(2-Fluoro-6-methanesulfonyl-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[1087] The entitled compound was obtained as a pale yellow solid in the same method as in Example 438 (step 2) or 
in accordance with the method or by combining it with an ordinary method but using 4-hydroxy-6-(6-methanesulfonyl- 
pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole obtained in Example 447 and 2,3-difluoro-methanesulfonylbenzene. 
1 HNMR(CD 3 OD)8: 3.21(3H,s), 3.46(3H,s), 6.54(1 H,d,J=2.0Hz), 7.27(1 H,d,J=2.0Hz), 7.54-7.67(3H,m), 7.70-7.74(1H, 
m), 7.93(1 H,d,J=7.8Hz), 8.04(1 H,d,J=8.6Hz), 8.11(1H,ddd,J=7.8,8.6,2.7Hz), 8.40(1 H,d,J=7.8Hz), 8.46(1 H,d,J=2.7Hz), 
8.86(1 H,d,J=5.1 Hz) 
ESI-MS(m/e):555[M+H] 

Example 449: 

4-(2-Carbamoyl-6-fluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzimidazole 

[1088] The entitled compound was obtained in the same method as in Example 43 or in accordance with the method 
or by combining it with an ordinary method but using 4-(2-cyano-6-fluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3- 
yloxy)-2-pyridin-2-yl-1H-benzimidazole obtained in Example 447. 

1 HNMR(CD 3 OD)8: 3.22(3H,s), 6.53(1 H,d,J=1.6Hz), 7.25(1 H,d,J=1 .6Hz), 7.42-7.53(2H,m), 7.57(1 H,dd,J=8.6,2.7Hz), 
7.61(1H,d,J=7.4Hz) > 7.68(1 H,dd,J=7.6,4.3Hz), 8.06(1 H,d,J=9.0Hz), 8.10-8.16(1H,m), 8.41(1H,d,J=8.2Hz), 8.47(1H,d, 
J=2.7Hz), 8.87(1 H,d,J=4.3Hz) 
ESI-MS(m/e):520[M+H] 

Example 450: 

4-(2-Cyano-6-fluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[1 089] The entitled compound was obtained in the same method as in Example 442 or in accordance with the method 
or by combining it with an ordinary method but using 6-methanesulfonyl-pyridin-3-ol. 

1 HNMR(CD 3 OD)5: 3.23(3H,s), 6.57(1 H.brs), 7.23(1 H.brs), 7.49(1 H,td,J=8.0,4.6Hz), 7.59(1 H,dd,J=9.0,3.2Hz), 
7.65-7.71 (2H,m), 8.07(1 H,d,J=9.0Hz), 8.50(1 H,d,J=2.3Hz), 8.71(1H,d,J=2.3Hz), 8.78(1 H.brs), 9.48(1 H.brs) 
ESI-MS(m/e): 503 [M+H] 
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Example 451 : 

4-(F\ridin-2-ylsulfanyl)-6-(6-ethanesulfonyl-pyridin^ 

5 [1090] The entitled compound was obtained as a pale brown solid in the same method as in Example 288 or in 
accordance with the method or by combining it with an ordinary method but using 6-ethanesulfonyl-pyridin-3-ol. 
1HNMR(CDCI 3 )5: 1.31(3H,t,J=7.4Hz), 3.39(2H,q,J=7.4Hz), 7.03(1 H,d,J=8.0Hz) t 7.08(1 H J ddd,J=7.4 l 4.7,1.0Hz), 7.35 
(1H,d,J=2.2Hz), 7.38-7.44(2H,m), 7.52(1 H,td,J=7.8,2.0Hz), 7.64(1 H,d,J=2.1 Hz), 7.88(1 H,td,J=7.8,1.8Hz), 8.03(1 H,d, 
J=8.8Hz), 8.38(1 H f d,J=7.8Hz), 8.45(1 H,dd,J=4.9,1.0Hz), 8.53(1 H,d,J=2.7Hz), 8.64(1 H,d,J=4.9Hz) 

w ESI-MS(m/e):490[M+H] 

Example 452: 

4-(Pyridin-2-ylsulfanyl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

15 

[1091] The entitled compound was obtained as a yellow solid in the same method as in Example 68 or in accordance 
with the method or by combining it with an ordinary method but using 3-(pyridin-2-ylsulfanyl)-5-(6-ethanesulfonyl-pyridin- 

3- yloxy)-benzene-1,2-diamine obtained in Example 451. 

1 HNMR(CDCI 3 )5: 1.32(3H,t,J=7.4Hz), 3.39(2H,q,J=7.4Hz), 7.08-7.19(2H,m), 7.38(1 H,d,J=2.2Hz), 7.43(1H,dd, 
20 J=8.6,2.8Hz), 7.57(1 H,td,J=7.8,1.8Hz), 7.66(1 H,d,J=2.2Hz), 8.04(1 H,d,J=8.6Hz), 8.48(1 H,d,J=4.7Hz), 8.53(1 H.d, 
J=2.7Hz), 8.63(1 H,t,J=2.0Hz), 8.69(1 H,d,J=2.5Hz), 9.63(1 H,d,J=1.4Hz) 
ESI-MS(m/e):491[M+H] 

Example 453: 

25 

4- (1-Methyl-1H-imidazol-2-ylsulfanyl)-6-(6-et 

[1092] The entitled compound was obtained as a yellow solid in the same method as in Example 452 or in accordance 
with the method or by combining it with an ordinary method but using 1-methyl-1H-imidazole-2-thiol. 
30 1HNMR(CDCI 3 )8:1.33(3H^^ 

d,J=1.6Hz), 7.23(1 H,d,J=2.4Hz), 7.48(1 H,dd,J=8.6,2.8Hz), 7.72(1 H,d,J=2.2Hz), 8.05(1 H,dd,J=8.6,0.6Hz), 8.16(1 H,d, 

J=2.6Hz), 8.54(1 H,dd,J=2.8,0.6Hz), 9.42(1 H,d,J=1.6Hz) 

ESI-MS(m/e):494[M+H] 

35 Example 454: 

4-(4-Methoxybenzyl-sulfanyl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzimidazole 

[1093] The entitled compound was obtained as a brown solid in the same method as in Example 452 or in accordance 
40 with the method or by combining it with an ordinary method but using (4-methoxyphenyl)methanethiol. 

1 HNMR(CDCI 3 )5: 1.32(3H,t,J=7.4Hz) t 3.40(2H,q,J=7.4Hz), 3.61 and 3.79 (total 3H, each s), 4.05 and 4.40 (total 2H; 

each s), 6.69 and 6.79 (total 2H, each d,J=8.6Hz), 6.88-7.52(5H,m), 7.98 and 8.01 (total 1H, each d,J=8.6Hz), 8.44 and 

8.46 (total 1H,each d,J=2.9Hz), 8.58-8.65(1 H,m), 8.68 and 8.70 (total 1H, each d,J=2.5Hz), 9.58 and 9.74 (total 1H, 

each d,J=1.4Hz), 10.05 and 10.46(total 1H, each brs) 
45 ESI-MS(m/e):534[M+H] 

Example 455: 

4-(6-Cyano-pyridin-2-ylsulfanyl)-6-(6-ethanes 

50 

[1094] The entitled compound was obtained as a pale yellow solid in the same method as in Example 446 or in 
accordance with the method or by combining it with an ordinary method but using 2-chloro-3-cyanopyridine. 
1 HNMR(CDCI 3 )5: 1.32(3H,t,J=7.4Hz), 3.39(2H,q,J=7.4Hz), 7.20(1 H,dd 1 J=7.8 ) 4.9Hz), 7.41(1H,d,J=2.2Hz), 7.45(1 H.dd, 
J=8.8,2.8Hz), 7.72(1 H,d,J=2.2Hz), 7.93(1H,dd,J=7.8,1 .8Hz), 8.04(1 H,d,J=8.6Hz), 8.44(1 H,dd,J=4.9,2.0Hz), 8.54(1 H.d, 
55 J=2.8Hz), 8.62(1 H,dd l J=2.5,1.5Hz), 8.70(1 H,d,J=2.5Hz), 9.64(1 H,d,J=1.5Hz) 
ESI-MS(m/e):516[M+H] 
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Example 456: 

4-(2-Cyano-pyridin-3-ylsulfanyl)-6-(6-ethanesulfo^ 

5 [1095] The entitled compound was obtained as a pale yellow solid in the same method as in Example 438 (step 2) or 
in accordance with the method or by combining it with an ordinary method but using 4-mercapto-6-(6-ethanesulfonyl- 
pyridin-3-yloxy)-2-pyrazin-2-yl-1 H-benzimidazole obtained in Example 455 and 2-cyano-3-fluoropyridine. 
1 HNMR(DMSO-d6)5: 1.13(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 7.22(1H,s), 7.41(1H,s), 7.64(2H,dd t J=8.6 l 2.7Hz) l 
7.96-8.04(2H,m), 8.59-8.66(2H,m), 8.77-8.83(2H,m), 9.32(1 H,s) 

10 ESI-MS(m/e):516[M+H] 

Example 457: 

4-(Pyridin-2-ylsu)fanyl)-5-chloro^-(6-ethanesu 

15 

[1 096] The entitled compound was obtained as a pale yellow solid in the same method as in Example 117 and Example 
290 or in accordance with the method or by combining it with an ordinary method but using pyridine-2-thiol. 
1 HNMR(CDCI 3 )8: 1.31(3H,t,J=7.4Hz), 3.40(2H.q,J=7.4Hz), 7.02(1 H,d,J=7.5Hz), 7.05-7.10(1H,m), 7.31(1H,dd, 
J=8.6,2.7Hz), 7.41 (1 H,t,J=6.0Hz), 7.53(1 H,t,J=7.4Hz), 7.75(1 H.s), 7.88(1 H,t,J=7.8Hz), 8.03(1 H,d,J=8.8Hz), 8.37(1 H,d, 
20 J=8.0Hz), 8.41(1H,d,J=4.1Hz), 8.50(1 H,d,J=2.5Hz), 8.63(1H,s) 
ESI-MS(m/e):524, 526[M+H] 

Examples 458-1 , 458-2: 

25 4-(Pyridin-2-ylsulfinyl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole, and 4-(pyridin-2-ylsulfo- 
nyl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole 

[1097] 50 mg of Oxone and 0.5 ml of water were added to a methanol (3 ml) solution of 20 mg of 4-(pyridin-2-ylsulfanyl)- 
6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole obtained in Example 451, and the reaction liquid 
was stirred at room temperature for 3 hours. The solvent was evaporated away under reduced pressure, and the resulting 
residue was diluted with ethyl acetate, washed with water, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated away under reduced pressure, and the resulting residue was purified through reversed-phase middle- 
pressure liquid chromatography [ODS^AS-360-CC (by YMC), mobile phase: water-acetonitrile-0. 1 % trifluoroacetic acid]. 
Aqueous saturated sodium hydrogencarbonate was added to the resulting fraction, extracted with ethyl acetate, and 
dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure to obtain the entitled 
compound. 

4-(Pyridin-2-ylsulfinyl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole 

40 [1098] 1 HNMR(CDCI 3 )5: 1.33(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 7.35(1 H,dd,J=8.8,2.7Hz), 7.37-7 .45(2H,m), 7.55 
- (1H,d,J=2.1Hz), 7.61(1H,d,J=2.1Hz), 7.89(1 H,t,J=7.8Hz), 7.96(1 H,t,J=7.8Hz), 8.02(1 H,d,J=8.6Hz), 8.15(1H,d, 
J=8.2Hz), 8.37(1 H,d,J=7.8Hz), 8.49(1 H,d,J=2.7Hz), 8.65(1 H,d,J=3.7Hz), 8.76(1 H,d,J=4.5Hz) 
ESI-MS(m/e):506[M+H] 

45 4-(pyridin-2-ylsulfonyl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1 H-benzimidazole 

[1099] 1 HNMR(CDCI 3 )5: 1.33(3H,t,J=7.4Hz), 3.40(2H,q,J=7.4Hz), 7.37(1 H,dd,J=8.6,2.8Hz), 7.44-7.49(1 H,m), 7.55 
(1 H.dd, J=7.4,4.5Hz), 7.70(1 H,d,J=1 .8Hz), 7.80(1 H,d,J=2.2Hz), 7.88-7.94(1 H,m), 7.96-8.02(1 H.m), 8.04(1 H,d,J=8.6Hz), 
8.26(1 H,d,J=7.4Hz), 8.40(1 H,d,J=8.0Hz), 8.49(1 H,d,J=2.7Hz), 8.73(1 H,d,J=4JHz), 8.77(1 H,d,J=4.9Hz) 
50 ESI-MS(m/e):522[M+H] 

Example 459: 

6-(1-Acetylpyrrolidin-2-yl)-5-((2 , -fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-1 H-benzimidazole 

55 

[1100] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 2'-fluorobiphenyl-4-ol. 
1 HNMR(CDCI 3 )5: 1.00-2.60(7H,m), 3.40-4.00(2H,m), 5.20-5.65(1 H,m), 7.00-7.70(1 1H,m), 7.80-8.00(1 H,m), 8.25-8.45 
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(1H,m), 8.50-8.70(1 H,m) 
ESI-MS(m/e):493[M+H] 

Example 460: 

5 

6-(1-Yl-2-yl)-5-(4-(difluoromethyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazole monotrifluoroacetate 

(Step 1 ) Production of 4-(6-(1 -acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1 -((2-(trimethylsilyl)ethoxy)methyl)-1 H-benzimidazol- 
5-yl)oxy)benzaldehyde: 

10 

[1101] 143 mg of cesium carbonate and 0.048 ml of p-fluorobenza!dehyde were added in order to an N-methyl-2- 
pyrrolididone (1 ml) solution of 100 mg of 1-(2-(6-hydroxy-2-pyridin-2-yl-3-(2-trimethylsiIanyl-eth^ 
idazol-5-yl)-pyrrolidin-1-yl)-ethanone obtained in Example 121 (step 11), and the reaction liquid was stirred under heat 
at 80°C for 3 hours. The reaction liquid was cooled to room temperature, and aqueous saturated ammonium chloride 
15 was added to it, and extracted with ethyl acetate, and the organic layer was washed with saturated saline. After dried, 
the solvent was evaporated away, and the residue was purified through silica gel column chromatography (developing 
solvent: chloroform/methanol = 100/1) to obtain the entitled compound as an orange oily substance. 

(Step 2) Production of 6-(1-acetylpyrrolidin-2-yl)-5-(4-(difluoromethyl)phenoxy)-2-pyridin-2-yl-1 H-benzimidazole: 

20 

[1 102] 0.036 ml of bis(2-methoxyethyl)aminosulfur trifluoride was added to a chloroform (0.2 ml) solution pf 22 mg of 
4-(6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1-((2-(trimethylsilyl)ethoxy) methyl)- 1H-benzimidazol-5-yl)oxy)benzalde- 
hyde, and the reaction liquid was stirred under heat at 80°C for 8 hours. The solvent was evaporated away under reduced 
pressure, and the residue was purified through partitioning thin-layer chromatography (Kieselgel™60F 2 54, Art 5744 (by 
25 Merck), hexane/ethyl acetate = 1/1 ) to obtain the entitled compound as a yellow solid. 

(Step 3) Production of 6-(1-acetylpyrrolidin-2-yl)-5-(4-(difluoromethyl)phenoxy)-2-pyridin-2-yl-1 H-benzimidazole monot- 
rifluoroacetate: 

30 [1103] 0.5 ml of trifluoroacetic acid was added to 12 mg of 6-(1-acetylpyrrolidin-2-yl)-5-(4-(difluoromethyl)phenoxy)- 
2-pyridin-2-yl-1 H-benzimidazole, and the reaction liquid was stirred at room temperature for 1 hour. Trifluoroacetic acid 
was evaporated away under reduced pressure, and the residue was purified through reversed-phase middle-pressure 
liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid], and the 
solvent of the resulting fraction was evaporated away under reduced pressure to obtain the entitled compound as a red 

35 oily substance. 

1 HNMR(CD 3 OD)5:0.78-0.95(4H^^ 7.52-7.63(6H,m), 

8.27-8.29(1 H,m) 

ESI-MS(m/e):449[M+H] 

40 Example 461: 

1- (2-(6-(3-Chloro-4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-eth 

[1104] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
^5 accordance with the method or by combining it with an ordinary method but using (3-chloro-4-methanesulfonyl)phenol. 
1 HNMR(CDCI 3 )5: 1.85-2.40(4H,m), 2.90-3.27(5H,m), 3.65-3.90(2H,m), 5.1 5-5.43(1 H,m), 6.90-7.45(5H,m), 7.84-8.15 
(2H,m), 8.35-8.42(1 H,m), 8.60-8.68(1 H,m) 
ESI-MS(m/e):511[M+H] 

50 Example 462: 

2- (6-(1-Acetylpyrrolidin-2-vl)-5-(4-(methanesulfonyl)phenoxy)-1H-benzimidazol-2-yl)(1,3)thiazolo 
monotrifluoroacetate 

55 [1 105] The entitled compound was obtained as a yellow oily substance in the same method as in Example 306 (step 
4) and (step 5) or in accordance with the method or by combining it with an ordinary method but using t-butyl 2-(4,5- 
diamino-2-(4-methanesulfonyl-phenoxy)-phenyl)-pyrrolidine-1-carboxylate obtained in Example 306 (step 3) and (1,3) 
thiazolo(5,4-b)pyridine-2-carboxylicacid. 
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1HNMR(CD 3 0D)5: 1.60-2.4O(7H,m), 3.00-3.80(5H,m), 5.00-5.60(1 H,m), 7.20-7 .40(2H,m), 7.25-7.80(3H,m), 7.90-8.10 

(2H,m) l 8.40-8.80(2H,m) 

ESI-MS(m/e):534[M+H] 

5 Example 463: 

5- (1-Acetylpyrrolidin-2-yl)-6-(4-(methanesulfonyl)ph 

[1 106] The entitled compound was obtained as a white solid in the same method as in Example 462 or in accordance 
10 with the method or by combining it with an ordinary method but using 5-(trifluoromethyl)pyridine-2-carboxylic acid. 

1 HNMR(CDCI 3 )8: 0.89(1 H,m), 1 .22(2H,m), 1 .88-2.1 1 (3H.ni), 2.27(1 H,m), 3.08(3H,m), 3.63-3.76(1 H,m), 3.84(1 H,s), 5.38 
(1H,dd,J=25.8,8.6Hz), 7.11-7.20(2H,m), 7.39(1H,m), 7.54(1H,m), 7.93(2H,m), 8.11(1H,m), 8.51(1H,m), 8.93(1H,m), 
10.58-10.88(1H,m) 
ESI-MS(m/e): 545 [M+H] 

15 

Example 464: 

6- (1-Ac^tylpyrrolidin-2-yl)-2-(5-(difluoromethyl)pyridin-2-yl)-5-(4-methanesulfonyl)phenoxy)-1H-benzim 
monotrifluoroacetate 

20 

[1107] The entitled compound was obtained as a yellow oily substance in the same method as in Example 462 or in 
accordance with the method or by combining it with an ordinary method but using 5-(difluoromethyl)pyridine-2-carboxylic 
acid. 

1 HNMR(CD 3 OD)5: 0.92(1H,m), 1.32(2H,m), 1 .89(1H,m), 1.97-2.08(2H,m), 2.13-2.14(1H,m), 2.69(3H,s), 3.16-3.17(3H, 
25 s), 5.35(1 H.m), 7.30-7.32(1 H,m), 7.41-7.58(1 H,m), 7.60-7.62(1 H,m), 8.00-8.02(3H,m), 8.04-8.22(2H ) m), 9.04(1 H,m) 
ESI-MS(m/e):527[M+H] 

Example 465: 

30 6-(1-Acetylpyrrolidin-2-yl)-5-(4-(methoxymethyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazole monotrifluoroacetate 

[1 108] 7 mg of sodium borohydroxide was added to a methanol (0.5 ml) solution of 50 mg of 4-(6-(1-acetylpyrrolidin- 
2-yl)-2-pyridin-2-yl-1-((2-(trimethylsilyl)ethoxy)methyl)-1 H-benzimidazol-5-yl)oxy)benzaldehyde obtained in Example 
460 (step 1 ), with cooling with ice, and the reaction liquid was stirred for 1 hour. Aqueous saturated ammonium chloride 

35 solution was added to the reaction liquid, and extracted with ethyl acetate. The organic layer was washed with saturated 
saline, dried with anhydrous sodium sulfate, and the solvent was evaporated away under reduced pressure to obtain a 
crude product. 10 mg of sodium hydride and 0.030 ml of methyl iodide were added in order to a dimethylformamide (1 
ml) solution of the resulting crude product, and stirred at room temperature for 30 minutes. Aqueous saturated ammonium 
chloride solution was added to the reaction liquid, and extracted with ethyl acetate. The organic layer was washed with 

^0 saturated saline, and dried with anhydrous sodium sulfate, and the solvent was evaporated away under reduced pressure 
to obtain a crude product. 0.5 ml of trifluoroacetic acid was added to the resulting crude product, and the reaction liquid 
was stirred at room temperature for 2 hours. Trifluoroacetic acid was evaporated away under reduced pressure, and 
the residue was purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), 
mobile phase: water-acetonitrile-0. 1 % trifluoroacetic acid], and the solvent of the resulting fraction was evaporated away 

45 under reduced pressure to obtain the entitled compound as a yellow oily substance. 

1 HNMR(CD 3 OD)S: 1.93(1H,m), 2.07-2.1 1(3H,m), 2.18(2H,m), 2.45(1 H,m), 3.43(3H,d,J=3.1Hz), 3.75-3.95(2H,m), 4.50 
(d,2H,J=4.3Hz), 5.49-5.56(1 H,m), 7.16(3H,m), 7.44-7.49(2H,m), 7.57(1H,m), 7.70-7.73(1H,m), 8.15(1H,m), 8.27-8.30 
(1H,m), 8.89(1 H,m) 
ESI-MS(m/e):443 [M+H] 

50 

Example 466: 

1-(4-(6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)ethanol monotrifluoroacetate 

55 [1 109] 0.4 ml of methyl lithium (1 .0 M diethyl ether solution) was added to a tetrahydrofuran (1 .3 ml) solution of 70 mg 
of 4-(6-(1-(acetylpyrrolidin-2-yl)-2-pyrid^ 

hyde obtained in Example 460 (step 1),at -78°C, and the reaction liquid was stirred at -78°C for 30 minutes. Saturated 
ammonium chloride solution was added to the reaction liquid, and extracted with ethyl acetate. The organic layer was 
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washed with saturated saline, and dried with anhydrous sodium sulfate, and the solvent was evaporated away under 
reduced pressure to obtain a crude product. 0.5 ml of trifluoroacetic acid was added to the resulting crude product, and 
stirred at room temperature for 90 minutes, and then trifluoroacetic acid was evaporated away, and the residue was 
purified through reversed-phase middle-pressure liquid chromatography [ODS-AS-360-CC (by YMC), mobile phase: 
5 water-acetonitrile-0.1 % trifluoroacetic acid], and the solvent of the resulting fraction was evaporated away under reduced 
pressure to obtain the entitled compound as a yellow oily substance. 

1HNMR(CD 3 0D)5: 0.90-0.96(1 H,m), 1.31(4H,m), 1.25-1 .90(3H,m), 2.42(1 H,m), 2.68(3H,s), 3.89-3.91 (1H,m), 5.50(1 H, 
m), 7.02-7.33(4H,m), 7.42-7.52(2H,m), 7.59-7.67(1 H,m), 8.10-8.14(1 H,m), 8.22-8.26(1 H,m), 8.80-8.87(1 H,m) 
ESI-MS(m/e):443 [M+H] 

10 

Example 467: 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(3-me^ 

15 [1110] The entitled compound was obtained as a dark brown oily substance in the same method as in Example 122 
or in accordance with the method or by combining it with an ordinary method but using 5-(4-iodophenyl)-3-me- 
thyl-[1 ,2,4]-oxadiazole. 

1 HNMR(CDCI 3 )5: 1.39-2.49(10H,m), 3.42-3.88(2H,m), 5.14-5.4(1 H,m), 6.70-8.69(10H,m) 
ESI-MS(m/e):481[M+H] 

20 

Example 468: 

(1-Acetyl-2-(5-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin-3-yl acetate diastereomer 
A 

25 

(Step 1) Production of 3-((t-butyl(dimethyl)silyl)oxy)dihydrofuran-2(3H)-one: 

[1111] 9.0 g of imidazole and 15.9 g of t-butyldimethyisilyl chloride were added in order to a dimethylformamide (180 
ml) solution of 9.0 g of 3-hydroxydihydrofuran-2-(3H)-one, and the reaction liquid was stirred for 1 hour at room temper- 
30 ature. The reaction liquid was diluted with ethyl acetate, washed with water, and dried with anhydrous sodium sulfate. 
The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel 
column chromatography (developing solvent: hexane/ethyl acetate = 5/1 ) to obtain the entitled compound as a colorless 
oily substance. 

35 (Step 2) Production of N-(4-(2-((t-butyl(dimethyl)silyl)oxy)-4-hydroxybutanoyl)-3-fluorophenyl)pyridine-2-carboxamide: 

[1112] 3.1 ml of n-butyl lithium (2.66 M hexane solution) was dropwise added to a tetrahydrofuran (100 ml) solution 
of 1.1 g of N-(4-bromo-3-fluorophenyl)pyridine-2-carboxamide at -78°C, and the reaction liquid was stirred at the same 
temperature for 15 minutes. 1.21 g of 3-((t-butyl(dimethyl)silyl)oxy)dihydrofuran-2(3H)-one was added to the reaction 
40 liquid, and the reaction liquid was stirred at the same temperature for 1 hour. Aqueous saturated sodium bicarbonate 
solution was added to the reaction liquid at the same temperature, then heated up to room temperature and extracted 
with ethyl acetate. The organic layer was dried with anhydrous sodium sulfate, the solvent was evaporated away under 
reduced pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: 
chloroform/methanol = 100/1) to obtain the entitled compound as a colorless oily substance. 

45 

(Step 3) Production of N-(4-(2-((t-butyl(dimethyl)silyl)oxy)-1,4-dihydroxybutyl)-3-fluorophenyl)pyridine-2-carboxamide: 

[1113] 1 14 mg of sodium borohydride was added to a methanol (20 ml) solution of 860 mg of N-(4-(2-((t-butyl(dimethyl) 
silyOoxyH-hydroxybutanoylJ-S-fluorophenyOpyridine^-carboxamide, with cooling with ice, and the reaction liquid was 
so stirred at room temperature for 30 minutes. Aqueous saturated sodium bicarbonate solution was added to the reaction 
liquid, extracted with chloroform, and dried with anhydrous sodium sulfate. The solvent was evaporated away under 
reduced pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: 
chloroform/methanol = 100/1) to obtain the entitled compound as a white solid. 

55 (step 4) Production of N-(4-(3-((t-butyl(dimethyl)silyl)oxy)pyrrolidin-2-yl)-3-fIuorophenyl)pyridine-2-carboxamide: 



[1114] 155 mg of triethylamine and 130 mg of methanesulfonyl chloride were added in order to a chloroform (8 ml) 
solution of 165 mg of N-(4-(2-((t-butyl(dimethyl)silyl)o^ 
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with cooling with ice, and the reaction liquid was stirred at room temperature for 30 minutes. The reaction liquid was 
diluted with chloroform, washed with aqueous saturated sodium bicarbonate, and dried with anhydrous sodium sulfate. 
The solvent was evaporated away under reduced pressure, and 25 mg of sodium azide was added to a dimethylformamide 
(5 ml) solution of the resulting residue, and the reaction liquid was stirred at 40°C for 2 hours. The reaction liquid was 

5 cooled, water was added to it, extracted with ethyl acetate, and dried with anhydrous sodium sulfate. The solvent was 
evaporated away under reduced pressure, and 50 mg of sodium borohydride and 5 mg of copper sulfate pentahydrate 
were added in order to a methanol (10 ml) solution of the resulting residue, and the reaction liquid was stirred at 40°C 
for 2 hours. The reaction liquid was cooled, aqueous saturated sodium bicarbonate was added to it, extracted with 
chloroform, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and 

10 the resulting residue was purified through silica gel column chromatography (developing solvent: chloroform/methanol 
= 50/1 ) to obtain the entitled compound as a colorless oily substance. 

(Step 5) Production of 1-acetyl-2-(2-fluoro-4-((pyridin-2-ylcarbonyl)amino)phenyl)pyrrolidin-3-yl acetate: 

is [1115] 2 ml of 4 N hydrochloric acid-dioxane was added to a methanol (1 ml) solution of 59 mg of N-(4-(3-((t-butyl 
(dimethyl)silyl)oxy)pyrrolidin-2-yl)-3-fluorophenyl)pyridine-2-carboxamide, and the reaction liquid was stirred at room 
temperature for 1 hour. The solvent was evaporated away under reduced pressure, and 100 mg of triethylamine, 90 mg 
of acetic anhydride and 5 mg of N,N-4-dimethylaminopyridine were added in order to a chloroform (5 ml) solution of the 
resulting residue, and the reaction liquid was stirred at room temperature for 15 minutes. The solvent was evaporated 

20 away under reduced pressure, and the resulting residue was purified through silica gel column chromatography (devel- 
oping solvent: chloroform/methanol = 200/1) to obtain the entitled compound as a colorless oily substance. 

(Step 6) Production of 1-acetyl-2-(2-fluoro-5-nitro-4-((pyridin-2-ylcarbonyl)amino)phenyl)pyrrolidin-3-yl acetate diaster- 
eomer A and diastereomer B: 

25 

[1116] 1 ml of fuming nitric acid was added to 57 mg of N-(4-(3-((t-butyl(dimethyl)silyl)oxy)pyrrolidin-2-yl)-3-fluoroph- 
enyl)pyridine-2-carboxamide, and the reaction liquid was stirred at room temperature for 40 minutes. The reaction liquid 
was poured into a mixed solution of ice-aqueous saturated sodium bicarbonate, extracted with chloroform, and dried 
with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue 
30 was purified through partitioning thin-layer chromatography (Kieselgel™ 6OF254, Art 5744 (by Merck), chloroform/meth- 
anol = 20/1) to obtain diastereomer A and diastereomer B of the entitled compound each as a yellow oily substance. 

(Step 7) Production of 1-acetyl-2-(5-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin-3-yl 
acetate diastereomer A: 

35 

[1117] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-(methanesulfonyl)phenol and 
(1-acetyl-2-(2-fIuoro-5-nitro-4-((pyridin-2-ylcarbonyl)amino)phenyl)pyrrolidin-3-yl acetate diastereomer A. 
1 HNMR(CDCI 3 )5: 1.86-2.42(8H,m), 3.04-3. 10(3H,m), 3.72^.02(2H,m), 5.06-5.38(2H,m), 7.08-7.70(5H,m), 7.83-7.97 
40 (3H,m), 8.34-8.42(1 H,m), 8.61-8.68(1 H,m), 10.54-10.65(1H,m) 
ESI-MS(m/e): 535 [M+H] 

Example 469: 

45 1 -Acetyl-2-(5-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1 H-benzimidazol-6-yl)pyrrolidin-3-ol diastereomer A 

[1118] 5 mg of potassium carbonate was added to a methanol (2 ml) solution of 14 mg of (1-acetyl-2-(5-(4-(meth- 
anesulfonyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin-3-yl acetate diastereomer A obtained in Example 
468, and the reaction liquid was stirred overnight at room temperature. The solvent was evaporated away, and the 
50 resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), 
chloroform/methanol = 15/1) to obtain the entitled compound as a white solid. 

1 HNMR(CDCI 3 )8: 1.82-2.47(5H,m), 3.05&3.08(3H,s), 3.70-3.97(2H,m), 4.29-4.45(1 H,m), 5.00-5.32(1 H,m), 7.00-7.67 

(5H,m), 7.81-7.96(2H,m), 8.00-8.42(1 H,m), 8.60-8.69(1 H,m), 10.62-10.85(1 H,m) 

ESI-MS(m/e):493[M+H] 

55 
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Example 470: 

6-(1-AcetyM,5-dihydro-1H-pyrol-2^ 

5 [1119] 2 mg of bis(2-methoxyethyl)aminosulfur trifluoride was added to a chloroform ( 1 ml) solution of 2 mg of 1 -acetyl- 
2-(5-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H-^^ diastereomer A obtained in Ex- 

ample 469, and the reaction liquid was stirred at room temperature for 15 minutes. The solvent was evaporated away 
under reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography 
(Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/methanol = 15/1) to obtain the entitled compound as a colorless 

10 oily substance. 

1HNMR(CDCI 3 )5: 1 .40-4.43(1 OH.m), 7.03-7.80(6H,m), 7.82-7.95(3H,m), 8.32-8.46(1 H,m), 8.60-8.71 (1 H,m), 

10.38-10.60(1 H.m) 

ESI-MS(m/e):475[M+H] 

15 Example 471: 

1-Acetyl-2-(5-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin-3-yl acetate diastereomer 
B 

20 [1120] The entitled compound was obtained in the same method as in Example 468 (step 7) or in accordance with 
the method or by combining it with an ordinary method but using (1-acetyl-2-(2-fluoro-5-nitro-4-((pyridin-2-ylcarbonyl) 
amino)phenyl)pyrrolidin-3-yl acetate diastereomer B obtained in Example 468 (step 6). 

1 HNMR(CDCI 3 )8: 1.72-2.30(8H ) m), 3.02-3.08(3H,m), 3.64-3.99(2H,m), 5.26-5.47(1 H,m), 5.58-5.72(1 H,m), 7.09-7.73 
(5H,m), 7.82-7.94(3H,m), 8.33-8.43(1 H.m), 8.60-8.70(1 H,m), 10.47-10.68(1H,m) 
25 ESI-MS(m/e):535[M+H] 

Example 472: 

1-Acetvl-2-(5-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin-3-ol diastereomer B 

30 

[1 121] The entitled compound was obtained in the same method as in Example 469 or in accordance with the method 
or by combining it with an ordinary method but using (1-acetyl-2-(5-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H- 
benzimidazol-6-yl)pyrrolidin-3-yl acetate diastereomer B obtained in Example 471. 

1 HNMR(CDCI 3 )5: 1.78-2.25(5H,m), 3.03-3. 10(3H,m), 3.60-4.00(2H,m), 4.50-4.68(1 H,m), 5.27-5.45(1 H,m), 7.03-7.73 
35 (5H,m), 7.81-7.96(3H,m) t 8.32-8.45(1 H,m), 8.60-8.69(1 H.m), 10.51-10.82(1 H,m) 
ESI-MS(m/e):493 [M+H] 

Example 473: 

40 1-(4-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)piperidin-2-one 

[1122] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 1 -(4-hydroxyphenyl)piperidin-2-one. 
1 HNMR(CDCI 3 )8: 1.74-2.62(13H,m) ( 3.52-3.87(4H,m), 5.18-5.36(1H,m), 6.71-7.64(7H,m) f 7.76-7.90(1 H,m), 8.26-8.41 
45 (1H,m), 8.56-8.68(1 H.m), 10.98-1 1.33(1H,m) 
ESI-MS(m/e):496[M+H] 

Example 474: 

so 6-(1-Acetylpyrrolidin-2-yl)-5-((6-phenylpyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

[1123] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 6-phenylpyridin-3-ol. 
1HNMR(CDCI 3 )5: 1.40-2.50(7H,m), 3.40-4.00(2H,m), 5.20-5.60(1 H,m), 6.90-8.00(1 1H,m), 8.20-8.45(1 H,m), 8.50-8.70 
55 (2H,m), 10.60-10.90(1 H,m) 
ESI-MS(m/e):476[M+H] 
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Example 475: 

6-(1-Aretyjpyrrolidin-2-yl)-5-((6-(2-fluoropheny^ 

5 [1124] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 6-(2-fluorophenyl)pyridin-3-ol. 
1 HNMR(CDCI 3 )5: 1.60-2.50(7H,m), 3.45-4.00(2H,m), 5.20-5.60(1 H,m), 6.80-8.05(1 0H,m), 8.30-8.45(1 H.m), 8.50-8.70 
(2H,m), 10.80-11. 20(1 H,m) 
ESI-MS(m/e):494[M+H] 

10 

Example 476: 

1-(2-(6-(3-Fluoro-4-methanesulfonyl-phenoxy)-2-pyridin^ 

■ 

[1125] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using (3-fluoro-4-methanesulfonyl)phenol. 
1 HNMR(CDCI 3 )5: 1.87-2.38(4H,m), 2.85-3.27(5H,m), 3.60-3.95(2H,m), 5.20-5.41 (1H,m), 6.83-7.00(1 H.m), 7.28-7.40 
(4H,m), 7.81-7.98(2H,m), 8.35-8.42(1 H,m), 8.60-8.68(1 H,m) 
ESI-MS(m/e):495[M+H] 

Example 477: 

1-(4-{[6-(1-AceWlpyrrolidin-2-yl)-2-pyridine-2-pyridin-2-yl-1H-benzimidazol-5-yl]oxy}phenyl)pyrroH 

25 [1126] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 1-(4-hydroxyphenyl)pyrrolidin-2-one. 
1 HNMR(CDCI 3 )5: 1.80-2.40^ 7.35(1H+1/2H, 
m), 7.45-7.65(2H+1/2H,m), 7.85(1H,m), 8.34(1H f m), 8.61(1H,m), 10.4-10.8(1H,br) 
ESI-MS(m/e):482[M+H] 

30 

Example 478: 

t 

1-(4-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)pyridin-2(1H)-^ 

35 [1127] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 1-(4-hydroxyphenyl)pyridin-2 
(1H)-one. 

1 HNMR(CDCI 3 )5: 1.72-2.42(7H,m), 3.48-3.86(2H,m), 5.15-5.52(1 H,m), 6.19-6.32(1 H,m), 6.61-6.73(1 H,m), 6.80-7.66 
(9H,m), 7.77-7.89(1 H,m), 8.32-8.41 (1H,m), 8.52-8.65(1 H,m), 11.07-1 1.48(1 H,m) 
40 ESI-MS(m/e):492[M+H] 

Example 479: 

5-((6.(i-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)-2,2 , -bipyridine monotrifluoroacetate 

45 

[1128] The entitled compound was obtained as a yellow substance in the same method as in Example 338 (step 5) 
or in accordance with the method or by combining it with an ordinary method but using 2,2'-bipyridin-5-ol. 
1 HNMR(CD 3 OD)5: 1.80-2.80(7H,m), 3.60-4.05(2H,m), 5.20-5.60(1 H,m), 7.50-7.90(4H,m), 8.00-8.15(1 H,m), 8.15-8.25 
(1H,m), 8.30-8.40(1 H,m), 8.45-8.60(1 H,m), 8.60-9.00(5H,m) 
50 ESI-MS(m/e):477[M+H] 

Example 480: 

N-(2-(2-(6-(4-Methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-2-oxoethyl^ 
55 anesulfonamide 



[1129] The entitled compound was obtained in the same method as in Example 171 and 178 or in accordance with 
the method or by combining it with an ordinary method but using 5-(4-methanesulfonylphenoxy)-2-pyridin-2-yl-6-pyrro- 
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lidin-2-yl-1 H-benzimidazole obtained in Example 162 (step 7) and N-t-butoxycarbonyl-glycine. 

1 HNMR(CD 3 OD)5: 1. 93-2.1 4(3H,m), 2.06-2.27(1 H f m), 2.86 and 2.95 (total 3H, each s), 3.13(3H,s), 3.43-4.08(4H,m), 

5.20-5.38(1 H,m), 7.20-7.60(5H,m), 7.93-8.02(3H,m), 8.23-8.30(1 H,m), 8.74(1 H.brs) 

ESI-MS(m/e):570[M+H] 

5 

Example 481: 

Ethyl (2-(2-(6-(4-methanesulfonYl-phenoxv)-2-pyrid 
bamate 

10 

[1130] The entitled compound was obtained in the same method as in Example 171 and 181 or in accordance with 
the method or by combining it with an ordinary method but using 5-(4-methanesulfonylphenoxy)-2-pyridin-2-yl-6-pyrro- 
lidin-2-yl-1H-benzimidazole obtained in Example 162 (step 7) and N-t-butoxycarbonyl-glycine. 

1 HNMR(CD 3 OD)8: 1.18 and 1.23 (total 3H,each t, J= each 7.1Hz), 1.93-2.14(3H,m), 2.22-2.44(1 H,m), 3.12 and 3.13 
is (total 3H,each s), 3.30-4. 13(61-1,171), 5.24-5.33(1 H,m), 7.20-7.60(5H,m), 7.93-8.01 (3H,m), 8.28(1 H,t,J=8.2Hz), 8.73(1H, 
brs) 

ESI-MS(m/e):564[M+H] 
Example 482: 

20 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-bromophenoxy)-2-pyridin-2-yl-1 H-benzimidazole enantiomer A 

(Step 1 ) Production of N-(4-(1-acetylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyridine-2-carboxamide enantiomer A and 
enantiomer B: 

25 

[1131] 100 mg of N-(4-(1-acetyIpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyridine-2-carboxamide obtained in Example 
338 (step 4) was optically resolved, using an optical resolution column (CHIRAL CEL OD 2 cmq> x 25 cmL (by Daicel 
Chemical), mobile phase: hexane/ethanol/diethylamine = 60/40/0.1 , flow rate: 10 ml/min), into an enantiomer A (retention 
time: 17.8 min) and an enantiomer B (retention time: 21.0 min) each as a pale yellow solid. 

30 

(Step 2) Production of 6-(1-acetylpyrrolidin-2-yl)-5-(4-bromophenoxy)-2-pyridin-2-yl-1H-benzimidazo!e enantiomer A: 

[1132] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using N-(4-(1-acetylpyrroIidin-2-yi)-5- 
35 fluoro-2-nitrophenyl)pyridine-2-carboxamide enantiomer A obtained in 

Example 482 (step 1 ), and 4-bromophenol. 

[1133] 1 HNMR(CDCI 3 )5: 1. 56-2.41 (7H,m), 3.42-3.90(2H,m), 5.1 6-5.51 (1H,m), 6.78-7.66(7H,m), 7.80-7.93(1 H,m), 
40 8.32-8.44(1 H,m), 8.54-8.67(1 H,m), 11. 14-11. 65(1 H,m) 
ESI-MS(m/e):479[M+H] 

Example 483: 

45 6-(1-Acetylpyrrolidin-2-yl)-5-(4-bromophenoxy)-2-pyridin-2-yl-1 H-benzimidazole enantiomer B 

[1 134] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using N-(4-(1-acetylpyrrolidin-2-yl)-5- 
fluoro-2-nitrophenyl)pyridine-2-carboxamide enantiomer B obtained in Example 482 (step 1), and 4-bromophenol. 
50 ESI-MS(m/e): 479 [M+H] 

Example 484: 

6-(1-Ac^tylpyrroiidin-2-yl)-5-((6-(5-methyl-ri,2,41-oxadiazol-3-y>)pyridin-3-yl)oxy)-2-pyri 

[1 135] The entitled compound was obtained as a white solid in the same method as in Example 483 or in accordance 
with the method or by combining it with an ordinary method but using 6-(5-methyl-[1 ,2,4]-oxadiazol-3-yl)pyridin-3-ol. 
1 HNMR(CDCI 3 )5: 1.51-2.43(7H,m), 2.59-2.74(3H,m), 3.50-3.93(2H,m), 5.17-5.46(1 H.m), 7.00-7.72(4H,m), 7.82-8.13 
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(2H,m), 8.34-8.44(1 H f m), 8.57-8.69(2H,m), 10.75-11. 14(1H,m) 
ESI-MS(m/e):482[M+H] 

Example 485: 

5 

5-(1-Acetyl-3-methylpyrrolidin-2-yl)-6-(4-(meth^ 

(Step 1) Production of N-(3-fluoro-4-(2-(2-hydroxyethyl)acryloyl)phenyl)pyridine-2-carboxamide: 

10 [1136] 136 mg of 60 % sodium hydride was added to a tetrahydrofuran (20 ml) solution of 1.0 g of N-(4-bromo-3- 
fluorophenyl)pyridine-2-carboxamide with cooling with ice, and the reaction liquid was stirred at the same temperature 
for 15 minutes. The reaction liquid was cooled to -78°C, and 1.53 ml of n-butyllithium (2.66 M hexane solution) was 
dropwise added to it, and the reaction liquid was stirred at the same temperature for 30 minutes. 0.36 ml of 3-methyl- 
enedihydrofuran-2(3H)-one was added to the reaction liquid at the same temperature, and the reaction liquid was stirred 

15 at the same temperature for 2 hours, and then heated up to 0°C, and stirred for 30 minutes. Aqueous saturated sodium 
bicarbonate was added to the reaction temperature at the same temperature, extracted with ethyl acetate, and the 
organic layer was washed with saturated saline, and dried with anhydrous sodium sulfate. The solvent was evaporated 
away under reduced pressure, and the resulting residue was purified through silica gel column chromatography (devel- 
oping solvent: hexane/ethyl acetate = 3/1) to obtain the entitled compound as a colorless oily substance. 

20 

(Step 2) Production of N-(4-(1 ,4-dihydroxy-2-methylbutyl)-3-fluorophenyl)pyridine-2-carboxamide: 

[1137] 150 mg of sodium borohydride was added to a methanol (8 ml) solution of 320 mg of N-(3-fluoro-4-(2-(2- 
hydroxyethyl)acryIoyl)phenyl)pyridine-2-carboxamide, and the reaction liquid was stirred at room temperature for 1 hour. 
25 Aqueous saturated sodium bicarbonate was added to the reaction liquid, extracted with chloroform, and dried with 
anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was 
purified through silica gel column chromatography (developing solvent: chloroform/methanol = 100/1) to obtain the 
entitled compound as a colorless oily substance. 

30 (Step 3) Production of N-(4-(1-acetyl-3-methylpyrrolidin-2-yl)-3-fluorophenyl)pyridine-2-carboxamide: 

[1138] 0.18 ml of triethylamine and 0.07 ml of methanesulfonyl chloride were added in order to a chloroform (5 ml) 
solution of 1 00 mg of N-(4-(1 ,4-dihydroxy-2-methylbutyl)-3-fluorophenyl)pyridine-2-carboxamide, and the reaction liquid 
was stirred at room temperature for 30 minutes. Aqueous saturated sodium bicarbonate was added to the reaction liquid, 

35 extracted with chloroform, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced 
pressure, and 23 mg of sodium azide was added to a dimethylformamide (4 ml) solution of the resulting residue, and 
the reaction liquid was stirred at 40°C for 2 hours. The reaction liquid was cooled to room temperature, water was added 
to it, extracted with ethyl acetate, and dried with anhydrous sodium sulfate. The solvent was evaporated away under 
reduced pressure, and 50 mg of sodium borohydride and 5 mg of copper sulfate pentahydrate were added in order to 

^o a methanol (5 ml) solution of the resulting residue, and the reaction liquid was stirred at 40°C for 1 5 minutes. The reaction 
liquid was cooled to room temperature, and then aqueous saturated sodium bicarbonate was added to it, extracted with 
chloroform and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and 
0.08 ml of triethylamine, 0.07 ml of acetic anhydride and 5 mg of N,N-4-dimethylaminopyridine were added in order to 
a chloroform (4 ml) solution of the resulting residue, and the reaction liquid was stirred at room temperature for 30 

45 minutes. Aqueous saturated sodium bicarbonate was added to the reaction liquid, extracted with chloroform, and dried 
with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue 
was purified through silica gel column chromatography (developing solvent: chloroform/methanol = 100/1 ) to obtain the 
entitled compound as a colorless oily substance. 

50 (Step 4) Production of N-(4-(1 -acetyl-3-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyridine-2-carboxamide: 

[1 139] 1 ml of fuming nitric acid was added to 70 mg of N-(4-(1-acetyl-3-methylpyrrolidin-2-yl)-3-fluorophenyl)pyridine- 
2-carboxamide, and the reaction liquid was stirred at room temperature for 2 hours. The reaction liquid was poured into 
a mixture of ice-aqueous saturated sodium bicarbonate, extracted with chloroform, and dried with anhydrous sodium 
55 carbonate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through 
partitioning thin-layer chromatography (Kieselgel™60F 2 54, Art 5744 (by Merck), chloroform/methanol = 20/1) to obtain 
the entitled compound as a yellow solid. 



EP1 702 919 A1 

(Step 5) Production of 5-(1-acetyl-3-methylpyiTolidin-2-yl)-6-(4-(m^ 
dazole: 

[1140] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
5 accordance with the method or by combining it with an ordinary method but using N-(4-(1-acetyl-3-methylpyrrolidin-2- 
yl)-5-fluoro-2-nitrophenyl)pyridine-2-carboxamide and 4-(methanesulfonyl)phenol. 

1HNMR(CDCI 3 )5: 0.81-2.73(9H,m), 3.03-3.1 1(3H,m), 3.36-3.99(2H,m), 4.65-5.43(1 H,m), 7.00-7.75(5H,), 7.81-7.79(3H, 

m), 8.32-8.45(1 H,m), 8-60-8.68(1 H,m), 10.51-10.82(1 H.br) 

ESl-MS(m/e):491[M+H] 

10 

Example 486: 

6-((6-(1-Acetylpyrrolidin-2-yl)-2-p^ 

[1141] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 6-hydroxy-3,4-dihydronaphthalen-1 
(2H)-one. 

1 HNMR(CDC! 3 )5: 1.00-3.00(13H,m), 3.40-3.95(2H,m), 5.00-5.50(1 H,m), 6.60-7.80(5H,m), 7.80-8.20(2H,m), 8.30-8.50 
(1 H,m), 8.50-8.80(1 H,m), 10.80-1 1 .20(1 H,m) 
ESI-MS(m/e):467[M+H] 

Example 487: 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(1H-imidazol-1-yl)phenoxy)-2-pyridin-2-yl-1H-ben2imidazole 

[1142] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-(1 H-imidazol-1-yl)phenol. 
1 HNMR(CDCI 3 )5: 1.00-2.50(7H,m), 3.50-4.50(2H,m), 5.20-6.00(1 H,m), 6.80-8.80(1 3H,m) 
ESI-MS(m/e):465[M+H] 

Example 488: 

6-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)-1-methyl-[1 t 2,3,4]-tetrahy 

[1143] 0.050 ml of methyl magnesium bromide (5.0 M tetrahydrofuran solution) was added to a tetrahydrofuran (0.5 
ml) solution of 7 mg of 6-((6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)-3,4-dihydronaphthalen-1 
(2H)-one obtained in Example 486, with cooling with ice, and the reaction liquid was stirred at 0°C for 30 minutes. The 
reaction liquid was diluted with chloroform, washed with aqueous saturated ammonium chloride, and dried with anhydrous 
sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through 
partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain 
the entitled compound as a colorless oily substance. 

1 HNMR(CDCI 3 )5: 1 .10-2,80(16H,m), 3.50-4.00(2H,m), 5.10-5.50(1 H.m), 6.60-7.90(7H,m), 8.30-8.50(1 H,m), 8.50-70 
(1H,m) 

ESI-MS(m/e):465 [M+H] 
Example 489: 

6-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxyH1,2,3,41-tetrahydronapM 

50 [1144] 5 mg of sodium borohydride was added to a tetrahydrofuran (0.5 ml) solution of 7 mg of 6-((6-(1-acetylpyrrolidin- 
2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)-3,4-dihydronaphthalen-1(2H)-one obtained in Example 486, with cooling 
with ice, and the reaction liquid was stirred at room temperature for 30 minutes. The reaction liquid was diluted with 
chloroform, washed with aqueous saturated ammonium chloride, and dried with anhydrous sodium sulfate. The solvent 
was evaporated away, and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 

55 60F 254 , Art 5744 (by Merck), chloroform/methanol = 10/1 ) to obtain the entitled compound as a colorless oily substance. 
1 HNMR(CDC1 3 )5: 1.00-2.50(14H,m), 4.00-6.00(3H,m), 6.80-8.50(9H,m) 
ESI-MS(m/e):469[M+H] 
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Example 490: 

5-(1-Acetyl-3-fluoropyrolidin-2-yQ diastereomer A 

5 (Step 1 ) Production of ethyl (2Z)-4-((t-butyl(dimethyl)silyl)oxy)-2-fluorobut-2-anoate: 

[1145] A tetrahydrofuran (40 ml) solution of 2.0 g of ethyl (diethoxyphosphoryl)(fluoro)acetate was cooled at-78°C, 
and then 3.4 ml of n-butyllithium (2.66 M hexane solution) was dropwise added to it, and the reaction liquid was stirred 
at the same temperature for 15 minutes. 2.1 ml of ((t-butyl)dimethyl)silyl)oxy)acetaldehyde was added to the reaction 
10 liquid, and the reaction liquid was stirred at the same temperature for 2 hours. At the same temperature, aqueous 
saturated sodium bicarbonate was added to the reaction liquid, and heated up to room temperature, and then extracted 
with ethyl acetate. This was dried with anhydrous sodium sulfate, the solvent was evaporated away under reduced 
pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: hexane/ 
ethyl acetate = 50/1 ) to obtain the entitled compound as a colorless oily substance. 

15 

(Step 2) Production of N-(4-((2Z)-4-((t-butyl(dimethyl)silyl)oxy)^ 
amide: 

[1146] 136 mg of 60 % sodium hydride was added to a tetrahydrofuran (40 ml) solution of 1.0 g of N-(4-bromo-3- 
20 fluorophenyl)pyridine-2-carboxamide with cooling with ice, and the reaction liquid was stirred at the same temperature 
for 20 minutes. The reaction liquid was cooled to -78°C, and 1.53 ml of n-butyllithium (2.66 M hexane solution) was 
dropwise added to it, and the reaction liquid was stirred at the same temperature for 20 minutes. At the same temperature, 
1 .07 g of ethyl (2Z)-4-((t-butyl(dimethyl)silyl)oxy)-2-fluorobut-2-anoate was added to the reaction liquid, and the reaction 
liquid was stirred at the same temperature for 4 hours. Aqueous saturated sodium bicarbonate was added to the reaction 
25 liquid at the same temperature, heated up to room temperature, and extracted with ethyl acetate. The organic layer was 
washed with saturated saline, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced 
pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: hexane/ 
ethyl acetate = 3/1) to obtain the entitled compound as a colorless oily substance. 

30 (Step 3) N-(4-(4-((t-butyl(dimethyl)silyl)oxy)-2-fluoro-1-hydroxybutyl)-3-fluorophenyl)pyridine-2-carboxamide: 

[1147] 100 mg of 10 % palladium-carbon catalyst was added to a methanol (20 ml) solution of 300 mg of N-(4-((2Z)- 
4-((t-butyl(dimethyl)silyl)oxy)-2-fluorobut-2-anonyl)-3-fluorophenyl)pyridine-2-carboxamide, and in a hydrogen atmos- 
phere, the reaction liquid was stirred at room temperature for 4 hours. The catalyst was removed through filtration, the 
35 solvent was evaporated away under reduced pressure, and 50 mg of sodium borohydride was added to a methanol (4 
ml) solution of the resulting residue, and the reaction liquid was stirred at room temperature for 1 hour. Aqueous saturated 
sodium bicarbonate was added to the reaction liquid, extracted with ethyl acetate, and dried with anhydrous sodium 
sulfate. The solvent was evaporated away, and the resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: chloroform/methanol = 100/1) to obtain the entitled compound as a colorless oily substance. 

40 

(Step 4) Production of N-(4-(1-acetyl-3-fluoropyrrolidin-2-yl)-3-fluorophenyl)pyridin-2-carboxamide diastereomer A and 
diastereomer B: 

[1148] 46 mg of triethylamine and 39 mg of methanesulfonyl chloride were added to a chloroform (5 ml) solution of 
45 100 mg of N-(4-(4-((t-butyl(dimethyl)silyl)oxy^ and the 

reaction liquid was stirred at room temperature for 30 minutes. Aqueous saturated sodium bicarbonate was added to 
the reaction liquid, extracted with chloroform, and dried with anhydrous sodium sulfate. The solvent was evaporated 
away under reduced pressure, and 22 mg of sodium azide was added to a dimethylformamide (4 ml) solution of the 
resulting residue, and the reaction liquid was stirred at 40°C for 2 hours. The reaction liquid was cooled, water was 
50 added to it, extracted with ethyl acetate, and dried with anhydrous sodium sulfate. The solvent was evaporated away 
under reduced pressure, and 0.3 ml of tetrabutylammonium fluoride (1.0 M tetrahydrofuran solution) was added to a 
tetrahydrofuran (4 ml) solution of the resulting residue, and the reaction liquid was stirred at room temperature for 1 
hour. Water was added to the reaction liquid, extracted with ethyl acetate, and dried with anhydrous sodium sulfate. The 
solvent was evaporated away under reduced pressure, and 46 mg of triethylamine and 39 mg of methanesulfonyl chloride 
55 were added in order to a chloroform (5 ml). solution of the resulting residue, and the reaction liquid was stirred at room 
temperature for 30 minutes. Aqueous saturated sodium bicarbonate was added to the reaction liquid, extracted with 
ethyl acetate, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and 
10 mg of copper sulfate pentahydrate and 50 mg of sodium borohydride were added in order to a methanol (4 ml) solution 
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of the resulting residue, and the reaction liquid was stirred at40°C for 1 hour. The reaction liquid was cooled, aqueous 
saturated sodium bicarbonate was added to it, extracted with chloroform, and dried with anhydrous sodium sulfate. The 
solvent was evaporated away under reduced pressure, and 46 mg of triethylamine, 35 mg of acetic anhydride and 5 mg 
of N.N-4-dimethylaminopyridine were added in order to a chloroform (4 ml) solution of the resulting residue, and the 
5 reaction liquid was stirred at room temperature for 30 minutes. The solvent was evaporated away under reduced pressure, 
and the resulting residue was purified through partitioning thin-layer chromatography (chloroform/methanol = 30/1) to 
obtain a diastereomer A and a diastereomer B of the entitled compound each as a colorless oily substance. 

(Step 5) Production of 5-(1 -a(^tyl-3-fluoropyTOlidin-2-yl)-6-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1 H-benzimida- 
10 zole diastereomer A: 

[1149] 0.5 ml of fuming nitric acid was added to 18 mg of N-(4-(1-acetyl-3-fluoropyrrolidin-2-yl)-3-fluorophenyl)pyridin- 
2-carboxamide diastereomer A, and the reaction liquid was stirred at room temperature for 10 minutes. The reaction 
liquid was poured into a mixture of ice-aqueous saturated sodium bicarbonate, extracted with chloroform, and then dried 
is with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure to obtain a crude product. 
The entitled compound was obtained as a pale yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using the resulting crude product and 
4-(methanesulfonyl)phenol. 

1 HNMR(CDCI 3 )5: 1 .85-2.40(5H,m), 3.06 and 3.09(3H,s), 3.79^.08(2H,m),4.96-5.62(2H,m), 7.05-7.70(5H,m), 7.83-7.99 
20 (3H,m), 8.34-8.43(1 H,m), 8.61-8.69(1 H,m), 10.58-10.84(1 H,m) 
ESI-MS(m/e):495[M+H] 

Example 491: 

25 6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-5-(4-(2-thienvl)phenoxv)-1H-benzimidazole 

[1150] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-(2-thienyl)phenol. 
1 HNMR(CDCI 3 )8: 1.05-2.45(7H,m), 3.40-4.00(2H,m), 5.1 0-5.60(1 H,m), 6.80-8.00(1 1H,m), 8.30-8.50(1 H,m), 8.50-8.80 
30 (iH.m) 

ESI-MS(m/e):481 [M+H] 

Example 492: 

35 2-(4-((6-(1-Acetylpyrrolidin-2^ 

[1151] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 2-(4-hydroxyphenyl)-1H-isoindole- 
1,3-(2H)-dione. 

40 1HNMR(CDCI 3 )6: 1.05-2.40(7H,m), 3.40-4.05(2H,m), 5.05-5.60(1 H,m), 6.80-8.20(12H,m), 8.30-8.70(2H,m) 
ESI-MS(m/e):544[M+H] 

Example 493: 

4 5 5-(1 -Acetyl-3-fluoropyrrolidin-2-yi)-6-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1 H-benzimidazole diastereomer B 

[1152] The entitled compound was obtained as a pale yellow solid in the same method as in Example 490 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using N-(4-(1-acetyl-3-fluoropyrrolidin-2- 
yl)-3-fluorophenyl)pyridine-2-carboxamide diastereomer B obtained in Example 490 (step 4). 
50 1HNMR(CDCI 3 )5:1.80-2.45(SH^ 

(3H,m), 8.33-8.43(1 H,m), 8.60-8.68(1 H,m), 10.52-10.75(1H,m) 
ESI-MS(m/e):495[M+H] 

Example 494: 

55 

6-(1 -Acetylpyrrolidin-2-yl)-5-(4-(5-methyl-1 H-tetrazoH -yl)phenoxy)-2-pyridin-2-vl-1 H-benzimidazole 

[1153] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
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accordance with the method or by combining it with an ordinary method but using 4-(5-methyl-1H-tetrazol-1-yt)phenoi. 
1 HNMR(CD 3 OD)5: 1.91 and 2.15 (total 3H, each s), 1.97-2.20(3H,m), 2.22-2.58(1 H,m), 2.63 and 2.64 (total 3H, each 
s), 3.62-4.00(2H,m), 5.34-5.42(1 H,m), 7.22-7.68(7H,m), 7.94-8.05(1 H,m), 8.30(1 H,t,J=7.8Hz) t 8.76(1 H.brs) 
ESI-MS(m/e):481 [M+H] 

5 

Example 495: 

Ethyl 5-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)pyridine-2-carboxyl^ 

[1154] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using ethyl 5-hydroxypyridine-2-carboxylate. 
1 HNMR(CDCI 3 )5: 1.30-1.50(3H,m), 1.50-2.50(7H,m), 3.50-3.90(2H,m), 4.35^.60(2H,m), 5.1 0-5.45(1 H.m), 6.90-7.70 
(4H,m), 7.80-7.95(1 H,m), 8.00-8.20(1 H,m), 8.30-8.80(3H,m), 10.60-1 1.20(1 H,m) 
ESI-MS(m/e):472[M+H] 

Example 496: 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-pyrazin-2-ylphenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[1155] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-pyrazin-2-ylphenol. 
1 HNMR(CDCI 3 )8: 0.80-2.40(7H,m), 3.60-3.90(2H,m), 5.20-5.60(1 H,m), 6.80-8.05(8H,m), 8.30-8.80(4H,m), 8.90-9.10 
(1H,m), 10.40-10.80(1 H,m) 
ESI-MS(m/e):477[M+H] 

25 

Example 497: 

6-(1-Acetylpyrrolidin-2-yl)-5-(1H-indol-5-yloxv)-2-pyridin-2-yl-1H-benzimidazole 

30 [1156] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 1H-indol-5-ol. 
1 HNMR(CDCI 3 )5: 1.20-2.40(7H,m), 3.60-4.00(2H,m), 5.20-5.60(1 H,m), 6.40-6.60(1 H,m), 6.80-8.00(7H,m), 8.20-8.50 
(2H,m), 8.50-8.80(1 H.m) 
ESI-MS(m/e):438[M+H] 

35 

Example 498: 

(2-(2-(5-((2'-Fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin-1-yl)-2-o^ 

40 (Step 1 ) Production of (3-fluoro-4-pyrrolidin-2-ylphenyl)amine dihydrochloride: 

[1157] 100 ml of 4 N hydrochloric acid-dioxane solution was added to a solution of 19 g of t-butyl 2-(4-amino-2-fluoro- 
phenyl)-pyrrolidine-1-carboxylate obtained in Example 338 (step 2) in a mixture of 50 ml of ethyl acetate and 50 ml of 
methanol, with cooling with ice, and the reaction liquid was stirred overnight at room temperature. The solvent was 
45 evaporated away under educed pressure to obtain the entitled compound as a white solid. 

(Step 2) Production of 2,2,2-trifluoro-N-(3-fluoro-4-(1-(trifluoroacetyl)pyrrolidin-2-yl)phenyl)acetami 

[1158] 39 ml of pyridine and 24 ml of trifluoroacetic acid anhydride were added in order to a chloroform (200 ml) 
50 solution of 20 g of (3-fluoro-4-pyrrolidin-2-ylphenyl)amine dihydrochloride with cooling with ice, and the reaction liquid 
was stirred at room temperature for 30 minutes. The reaction liquid was diluted with ethyl acetate, washed with water 
and saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under 
reduced pressure to obtain the entitled compound as a brown oily substance. 

55 (Step 3) Production of 2,2,2-trifluoro-N-(5-fluoro-2-nitro-4-(1-(trifluoroacetyl)pyrrolidin-2-yl)^ 

[1159] 100 ml of fuming nitric acid was added to 28 g of 2,2,2-trifluoro-N-(3-fluoro-4-(1-(trifluoroacetyl)pyrrolidin-2-yl) 
phenyl)acetamide with cooling with ice, and the reaction liquid was stirred at room temperature for 1 hour. Water with 
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ice was added to the reaction liquid to dilute it, then extracted with ethyl acetate, washed with saturated saline, and dried 
with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue 
was purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 10/1) to obtain the 
entitled compound as a yellow oily substance. 

5 

(Step 4) Production of t-butyl 2-(4-amino-2-fluoro-5-nitrophenyl)pyrrolidin-1-yl carboxylate: 

[1160] 150 ml of aqueous 1 N sodium hydroxide solution was added to a tetrahydrofuran (150 ml) solution of 29 g of 
2,2,2-trifluoro-N-(5-fluorcH2-nitro^^ with cooling with ice, and the re- 

10 action liquid was stirred at room temperature for 5 hours. 23 ml of di-t-butyl dicarbonate was added to the reaction liquid, 
and the reaction liquid was stirred for 30 minutes. The reaction liquid was diluted with ethyl acetate, washed with water 
and saturated saline in order, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under 
reduced pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: 
hexane/ethyl acetate = 5/1) to obtain the entitled compound as a yellow solid. 

15 

(Step 5) Production of t-butyl 2-(4-amino-2-((2'-fluorobiphenyl-4-yl)oxy)-5-nitrophenyl)pyrrolidine-1 -carboxylate: 

[1161] 200 mg of 2'-fluorobiphenyl-4-ol and 1 84 mg of potassium carbonate were added to an N,N-dimethylformamide 
(3 ml) solution of 288 mg of t-butyl 2-(4-amino-2-fluoro-5-nitrophenyl)pyrrolidine-1 -carboxylate, and the reaction liquid 
20 was stirred overnight at 80°C. The reaction liquid was diluted with ethyl acetate, washed with water and saturated saline 
in order, and dried with anhydrous magnesium sulfate. The solvent was evaporated away, and the resulting residue was 
purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 5/1 ) to obtain the entitled 
compound as a yellow solid. 

25 (Step 6) Production of t-butyl 2-(4 t 5-diamino-2-((2 , -fluorobiphenyl-4-yl)oxy)phenyl)pyrrolidine-1-carboxylate: 

[1162] 1 ml of developed Raney nickel was added to a methanol (5 ml) solution of 410 mg of t-butyl 2-(4-amino-2-((2- 
fluorobiphenyl-4-yl)oxy)-5-nitrophenyl)pyrrolidine-1-carboxylate, and the reaction liquid was stirred in a hydrogen atmos- 
phere at room temperature for 1 day. The catalyst was removed through filtration through Celite, and the solvent was 
30 evaporated away under reduced pressure, and the residue was purified through silica gel column chromatography 
(developing solvent: hexane/ethyl acetate = 1/1) to obtain the entitled compound as a brown oily substance. 

(Step 7) Production of 5-((2'-fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole: 

35 [1163] 1 .6 ml of N-((1 E)-pyridin-2-ylmethylene)aniline (1 M methanol solution) was added to a methanol (5 ml) solution 
of 255 mg of t-butyl 2-(4,5-diamino-2-((2'-fluorobiphenyl-4-yl)oxy)phenyl)pyrroIidine-1 -carboxylate, and the reaction liquid 
was stirred at 90°C for 1 day. The reaction liquid was diluted with ethyl acetate, washed with water and saturated saline 
in order, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and 
5 ml of 4 N hydrochloric acid-dioxane solution was added to 332 mg of the resulting residue, and the reaction liquid was 

40 stirred at room temperature for 3 hours. The solvent was evaporated away under reduced pressure, diluted with aqueous 
saturated sodium bicarbonate, and extracted with chloroform. The organic layer was washed with saturated saline, and 
dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting 
residue was purified through silica gel column chromatography (developing solvent: chloroform/methanol/aqueous am- 
monia = 20/1/0.1) to obtain the entitled compound as a pale yellow substance. 

45 

(Step 8) Production of (2-(2-(5-((2-fluorobiphenyM-yl)oxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin^ 
thyl)methylamine: 

[1164] 19 mg of N-(t-butoxycarbonyl)-N-methylglycine and 24 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
50 monohydrochloride were added in order to a pyridin (1 ml) solution of 37 mg of 5-((2'-fluorobiphenyl-4-yl)oxy)-2-pyridin- 
2-yl-6-pyrrolidin-2-yl-1 H-benzimidazole, and the reaction liquid was stirred at room temperature for 3 hours. 2 ml of 4 N 
hydrochloric acid-dioxane solution was added to the reaction liquid, and the reaction liquid was stirred at room temperature 
for 1 hour. The reaction liquid was diluted with chloroform, and made basic with aqueous saturated sodium carbonate 
added thereto, and the organic layer was washed with saturated saline and dried with anhydrous magnesium sulfate. 
55 The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel 
column chromatography (developing solvent: chloroform/methanol = 10/1) to obtain the entitled compound as a pale 
yellow solid. 

1 HNMR(CDCI 3 )5: 1.60-2.60(6H,m), 2.80-3.05(1 H,m), 3.10-4.00(4H,m), 5.20-5.60(1 H,m). 6.95-7.70(1 1H,m), 7.75-7.95 



EP 1 702 919 A1 

(IH.m), 8.30-8.50(1 H,m) t 8.50-8.70(1 H,m) 
ESI-MS(m/e):522[M+H] 

Example 499: 

5 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-(^^ 

[1 165] The entitled compound was obtained as a yellow oily substance in the same method as in Example 338 (step 
5) or in accordance with the method or by combining it with an ordinary method but using 6-(5-methyl-[1 ,3,4]-oxadiazol- 
io 2-yl)pyridin-3-ol. 

1 HNMR(CDCI 3 )8: 1.40-2.40(7H,m), 2.50-2.80(3H,m), 3.50-3.95(2H,m), 5.05-5.50(1 H.m), 6.80-7.80(4H,m), 7.80-8.00 

(1H,m), 8.05-8.30(1 H,m), 8.30-8.50(1 H,m), 8.50-8.80(2H,m), 10.50-11. 00(1 H,m) 

ESI-MS(m/e):482[M+H] 

15 Example 500: 

6-(1-Aretylpyrrolidin-2-yl)-5-((6-([1,3^^ 

[1 166] The entitled compound was obtained as a yellow oily substance in the same method as in Example 338 (step 
20 5) or in accordance with the method or by combining it with an ordinary method but using 6-([1,3,4]-oxadiazol-2-yl) 
pyridin-3-ol. 

1 HNMR(CDCI 3 )5: 1.40-2.40(7H,m), 3.50-3.95(2H,m), 5.05-5.50(1 H,m), 6.80-7.80(4H,m), 7.80-8.00(1 H,m), 8.05-8.80 

(5H,m), 10.50-11. 00(1 H,m) 

ESI-MS(m/e):468[M+H] 

25 

Example 501: 

6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-5-(4-pyrimidin-2-ylphenoxy)-1H-benzimidazole 

30 [1167] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-pyrimidin-2-ylphenol. 
1 HNMR(CD 3 OD)8: 

1.90 and 2.13 (total 3H, each s), 1.94-2.53(4H,m), 3.62-3.80(1 H,m), 3.80-4.00(1 H,m), 5.38-5.46(1 H,m), 7.16-7.56(6H, 
m), 7.95-8.04(1 H,m), 8.24-8.33(1 H,m), 8.46(2H,d,J=9.0Hz), 8.70-8.79(1 H.m), 8.83-8.85(2H,m) 
35 ESI-MS(m/e):477[M+H] 

Example 502: 

1-((5-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2^ 

40 

[1168] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 1-((5-hydroxypyridin-2-yl)methyl) 
pyrrolidine-2,5-dione. 

1 HNMR(CDCI 3 )8: 1.80-2.46(7H,m), 2.74-2.86(4H,m), 3.53-3.90 (2H,m), 4.76-4.87(2H,m), 5.18-5.48(1 H,m), 6.76-7.67 
45 (5H,m), 7.80-7.91 (1H,m), 8.28-8.44(2H,m), 8.57-8.67(1 H,m), 11.07-11. 41 (1H,m) 
ESI-MS(m/e):511 [M+H] 

Example 503: 

50 6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-5-((6-(5-(trifluoromethyl)-[1,2,4l-oxadiazol-3-yl)pyri 
dazole 

[1169] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 6-(5-(trifluoromethyl)-[1 ,2,4]-oxadiazol- 
55 3-yl)pyridin-3-ol. 

1 HNMR(CD 3 OD)5: 1.89-2.54(7H,m), 3.84-4.01 (2H,m), 5.32-5.42(1 H ( m), 7.20-7.80(4H l m), 7.98-8.03(1 H,m), 8.24-8.37 

(2H,m), 8.60-8.65(1 H,m), 8.73-8.80(1 H,m) 

ESI-MS(m/e):536[M+H] 



EP 1 702 919 A1 

Example 504: 

6-(1-Acetylpyrrolidin-2-yl)-5-((^^ 

5 [1170] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 6-chloropyridin-3-ol. 
1HNMR(CDCI 3 )5: 1.60-2.60(7H,m), 3.50-3.95(2H,m), 5.10-5.60(1 H,m), 6.80-7.70(5H,m), 7.80-8.50(3H,m), 8.50-8.70 
(1H,m), 10.60-11. 00(1 H,m) 
ESI-MS(m/e):434[M+H] 

10 

Example 505: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-bromopyrid»n-3-yl)oxy)-2-pyi1din-2-yl-1H-benzimidazole 

15 [1171] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 6-bromopyridin-3-ol. 
1 HNMR(CDCI 3 )5: 1.60-2.60(7H,m), 3.50-3.95(2H,m), 5.10-5.60(1 H,m), 6.80-7.70(5H,m), 7.70-8.00(1 H,m), 8.05-8.50 
(2H,m), 8.50-8.70(1 H,m), 10.60-11.00(1H,m) 
ESI-MS(m/e):478,480[M+H] 

20 

Example 506: 

6-(1-Acelylpyrrolidin-2-yl)-5-((6-methoxypyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

25 [1172] The entitled compound was obtained as a yellow solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 6-methoxypyridin-3-ol. 
1 HNMR(CDCI 3 )8: 1.60-2.60(7H,m), 3.50-4. 10(5H,m), 5.10-5.70(1 H,m), 6.60-7.70(5H,m), 7.70-7.95(1 H,m), 7.95-8.10 
(1H,m), 8.25-8.45(1 H,m), 8.50-8.70(1 H,m), 10.60-11. 00(1 H,m) 
ESI-MS(m/e):430[M+H] 

30 

Example 507: 

5-((2'-Fluorobiphenyl-4-yl)oxy)-6-(1-(meth^ 

35 [1173] The entitled compound was obtained as a colorless oily substance in the same method as in Example 1 78 or 
in accordance with the method or by combining it with an ordinary method but using 5-((2'-fluorobiphenyl-4-yl)oxy)-2- 
pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained in Example 498 (step 7). 

1 HNMR(CDCI 3 )5: 1.80-2.20(3H,m), 2.20-2.50(1 H,m), 2.70-3.00(3H,m), 3.40-3.80(2H,m), 5.1 0-5.40(1 H,m), 6.90-8.10 
(12H,m), 8.30-8.50(1 H,m), 8.50-8.70(1 H,m), 10.50-10.80(1H,m) 
40 ESI-MS(m/e):529[M+H] 

Example 508: 

Methyl 2-(5-((2'-fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidine-1-carboxylate 

45 

[1174] The entitled compound was obtained as a colorless oily substance in the same method as in Example 181 or 
in accordance with the method or by combining it with an ordinary method but using 5-((2'-fluorobiphenyl-4-yl)oxy)-2- 
pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained in Example 498 (step 7). 

1 HNMR(CDCI 3 )5: 1.80-2.20(3H,m), 2.20-2.50(1 H,m), 3.40-3.80(5H,m), 5.1 0-5.40(1 H,m). 6.90-8.10(12H,m), 8.30-8.50 
50 (1H,m), 8.50-8.70(1 H,m), 10.50-10.80(1 H,m) 
ESI-MS(m/e):509[M+H] 

Example 509: 

55 2-(5-((2 , -Fluorobiphenyl-4-yl)oxy)-2-pyri^^ 

[1 175] The entitled compound was obtained as a white solid in the same method as in Example 336 (step 1 ) and (step 
2) or in accordance with the method or by combining it with an ordinary method but using 5-((2'-fIuorobiphenyl-4-yl)oxy)- 
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2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained in Example 498 (step 7). 

1 HNMR(CDCI 3 )5: 1.60-2.20(3H,m), 2.20-2.50(1 H,m), 2.72(3H f s), 2.84(3H,s), 3.40-3.80(2H,m), 5.10-5.40(1 H,m), 

6.90-8.10(12H,m), 8.30-8.50(1 H,m), 8.50-8.70(1 H,m), 10.50-1 0.80(1 H f m) 

ESi-MS(m/e):522[M+H] 

5 

Example 510: 

1- ((5-(6-(1-Acetylpyrrolidin-2-yl^ 

10 [1176] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 1-((5-hydroxypyridin-2-yl)methyl) 
pyrrolidin-2-one. 

1 HNMR(CDCI 3 )S: 1.80-2.57(11 H,m), 3.33-3.89(4H,m), 4.48-4.64(2H,m), 5.20-5.51(1H,m), 6.77-7.67(5H,m), 7.77-7.90 
(1H,m),8.27-8.42(2H,m), 8.56-8.66(1 H.m), 1 1.16-11.53(1H,m) 
15 ESI-MS(m/e):497[M+H] 

Example 511: 

6-(1 -Acetylpyrrolidin-2-yl)-5-(4-(3-methyl-1 H-[1 ,2 l 4]-triazol-5-yl)phenoxy)-2-pyridin-2-yl-1 H-benzimidazole 

20 

[1177] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 4-(3-methyl-1H-[1 ,2,4]-triazol-5-yl) 
phenol. 

1 HNMR(CDCI 3 )8: 1.76-2.82(10H,m), 3.50-3.90(2H,m), 5.13-5.59(1 H,m), 6.64-8.04(8H,m), 8.23-8.64(2H,m) 
25 ESI-MS(m/e):480[M+H] 

Example 512: 

6-(1-(Difluoroacetyl)pyrrolidin-2-yl)-5-((2 , -fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-1H-benzimi 

30 

[1178] The entitled compound was obtained as a white solid in the same method as in Example 498 (step 8) or in 
accordance with the method or by combining it with an ordinary method but using difluoroacetic acid. 
1 HNMR(CDCI 3 )8: 1.80-2.50(4H,m), 3.60-4.20(2H,m), 5.20-6.20(2H,m), 6.90-8.10(12H,m), 8.30-8.50(1 H,m), 8.50-8.70 
(1H,m), 10.50-10.80(1 H,m) 
35 ESI-MS(m/e):529[M+H] 

Example 513: 

2- (2-(5-((2-Fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin-1-yl)-2-oxoeth acetate 

40 

[1179] The entitled compound was obtained as a yellow oily substance in the same method as in Example 498 (step 
8) or in accordance with the method or by combining it with an ordinary method but using acetoxyacetic acid. 
1 HNMR(CDCI 3 )8: 1.60-2.40(7H,m), 3.40-4.00(2H,m), 4.05-4.80(2H,m), 5.10-5.60(1 H t m), 6.90-8.10(12H,m), 8.30-8.50 
(1H,m), 8.50-8.70(1 H,m), 10.50-10.80(1H,m) 
45 ESI-MS(m/e):551[M+H] 

Example 514: 

(5-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)pyridin-2-yl)methanol 

50 

[1180] 20 mg of lithiumaluminium hydride was added to a tetrahydrofuran (2 ml) solution of 90 mg of ethyl 5-((6-(1- 
a cety I py rro I i d i n-2-y t )-2- py rid i n-2-y I- 1 H-benzimidazol-5-yl)oxy)pyridine-2-carboxylate obtained in Example 495 with cool- 
ing with ice, and the reaction liquid was stirred at 0°C for 30 minutes. The reaction liquid was diluted with chloroform, 
washed with aqueous saturated ammonium chloride, aqueous saturated sodium bicarbonate and saturated saline in 
55 order, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the 
resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), 
chloroform/methanol = 10/1) to obtain the entitled compound as a white solid. 

1 HNMR(CDCI 3 )8: 1.60-2.60(7H,m), 3.50-4.00(2H,m), 4.70-4.85(2H,m), 5.10-5.60(1 H,m), 6.80-7.70(5H,m), 7.70-7.95 
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(1H,m), 8.30-8.50(2H,m), 8.50-8.70(1 H,m) 
ESI-MS(m/e):430[M+H] 

Example 515: 

5 

2-(2-(5-((2'-FluorobiphenyM-yl)oxy 

[1181] 1 0 mg of potassium carbonate was added to a methanol (0.5 ml) solution of 1 1 mg of 2-(2-(5-((2'-fluorobiphenyl- 
4-yl)oxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin-1-yl)-2-oxoethyl acetate obtained in Example 513, and the re- 

10 action liquid was stirred at room temperature for 1 day. The reaction liquid was diluted with chloroform, washed with 
water and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent was evaporated away under 
reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 
60F 254 , Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain the entitled compound as a white solid. 
1 HNMR(CDCI 3 )8: 1.40-2.50(4H,m), 3.40-4.20(4H,m), 5.05-5.70(1 H,m), 6.90-8.10(12H,m), 8.30-8.50(1 H,m), 8.50-8.70 

15 (1H,m), 10.50-10.80(1 H,m) 
ESI-MS(m/e):509[M+H] 

Example 516: 

20 6-(1-Acetylpyrrolidin-2-yl)-5-((6-(fluoro 

[1182] 0.050 ml of bis(2-methoxyethyl)aminosulfur trichloride was added to a chloroform (1 ml) solution of 17 mg of 
(5-((6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)pyridin-2-yl)methan obtained in Example 514 
with cooling with ice, and the reaction liquid was stirred at 0°C for 2 hours. The reaction liquid was diluted with chloroform, 
25 washed with aqueous saturated sodium bicarbonate and saturated saline in order, and dried with anhydrous sodium 
sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through 
partitioning thin-layer chromatography (Kieselgel™60F254, Art 5744 (by Merck), chloroform/methanol = 10/1) to obtain 
the entitled compound as a pale yellow solid. 

1 HNMR(CDCI 3 )8: 1.60-2.60(7H,m), 3.50-4.00(2H,m), 5.05-5.60(3H,m), 6.80-7.70(5H,m), 7.70-7.95(1 H,m), 8.30-8.50 
30 (2H,m), 8.50-8.70(1 H,m), 10.60-11. 00(1 H,m) 
ESI-MS(m/e):432[M+H] 

Example 517: 

35 6-(1-Acetylpyrrolidin-2-yl)-5-((6-(3-methyl-[1,2,41-oxadiazol-5-yl)pyridin-3-yl)oxy)-2-pyridir^ 

[1 183] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 6-(3-methyl[1 ,2,4]-oxadiazol-5-yl) 
pyridin-3-ol. 

40 1HNMR(CDCI 3 )5: 1.65-2.57(10H,m), 3.48-3.93(5H,m), 5.1 7-5.52(1 H,m), 6.82-7.67(7H,m), 7.80-7.91 (1H,m), 8.34-8.44 
(1 H,m), 8.57-8.67(1 H,m), 1 1 .32-1 1 .68(1 H,m) 
ESI-MS(m/e):482[M+H] 

Example 518: 

45 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(1-meth^^ 

[1184] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-(1-methyl-1H-tetrazol-5-yl)phenol. 
50 1HNMR(CDCI 3 )5: 1.83-2.40(7H,m), 3.58-3.90(2H,m),4.15 and 4.19 (total 3H, each s), 5.16-5.48(1H,m), 6.93-7.78(7H, 
m), 7.80-7.91 (1H,m), 8.34-8.42(1 H,m), 8.56-8.65(1 H,m) 
ESI-MS(m/e):481 [M+H] 

Example 519: 

55 

6-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy-N-methylpyridine-2-carboxamide 

[1185] The entitled compound was obtained as a pale yellow solid in the same method as in Example 338 (step 5) or 
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in accordance with the method or by combining it with an ordinary method but using 5-hydroxy-N-methylpyridine-2- 
carboxamide. 

1 HNMR(CDCI 3 )5: 1.60-2.50(7H,m), 2.90-3.1 0(3H,m), 3.5CM.00(2H,m), 5.05-5.50(1 H,m), 6.80-7.70(3H t m), 7.70-8.00 
(2H,m), 8.10-8.50(3H,m), 8.50-8.70(1 H,m) 
5 ESI-MS(m/e):457[M+H] 

Example 520: 

3-(5-((6-(1-Acetylpyrrolidin-2-yl)-2-pyri 

10 

[1186] The entitled compound was obtained as a pale yellow solid in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 3-(5-hydroxypyridin-2-yl)-1,3- 
oxazolidin-2-one. 

1 HNMR(CDCI 3 )5: 1.60-2.50(7H,m) J 3.50-4.00(2H,m), 4.10-4.35(2H f m), 4.40-4.60(2H,m), 5.20-5.60(1 H,m), 6.80-7.70 
15 (4H 1 m) 1 7.70-8.00(1 H,m), 8.10-8.50(3H,m), 8.50-8.70(1 H,m), 10.70-1 1.10(1H,m) 
ESI-MS(m/e):485 [M+H] 

Example 521: 

20 6-(1-A(^tylpyrrolidin-2-yl)-5-(6-methylpyridin-3-ylsulfanyl)-2-pyridin-2-yl-1H-benzimidazole 

[1187] The entitled compound was obtained as a pale yellow solid in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 6-methylpyridine-3-thiol. 
1 HNMR(CDCI 3 )8: 1. 20-2.50(1 OH.rn), 3.50-4.00(2H,m), 5.20-5.60(1 H,m), 6.80-8.00(6H,m), 8.20-8.70(3H,m) 
25 ESI-MS(m/e):430[M+H] 

Example 522: 

Methyl 5-((6-(1 -acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1 H-benzimidazol-5-yl)oxy)nicotinate 

30 

[1188] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using methyl 5-hydroxynicotinate. 
1 HNMR(CD 3 OD)6: 1.89 and 2.14 (total 3H, each s), 1.96-2.20(3H,m), 2.32-2.54(1 H,m), 3.63-3.90(2H,m), 3.93(3H,s), 
5.37-5.41 (1H,m), 7.20-7.57(3H,m), 7.92-8.03(2H,m), 8.30(1 H,t ) J=8.4Hz) l 8.65-8.67(1 H,m), 8.74-8.78(1 H,m), 8.89-8.92 
35 (iH,m) 

ESI-MS(m/e):458[M+H] 

Example 523: 

40 6-(1-Acetylpyrrolidin-2-yl)-5-((6-methylthio)pyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

[1 189] The entitled compound was obtained as a pale yellow solid in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 6-methylthiopyridin-3-ol. 
1 HNMR(CDCI 3 )5: 1 .60-2.70(10H,m), 3.50-4.00(2H,m), 5.20-5.60(1 H,m), 6.80-8.1 0(6H,m), 8.20-8.50(2H,m), 8.50-8.70 
45 (1H,m), 10.70-11. 10(1H,m) 
ESI-MS(m/e):446[M+H] 

Example 524: 

50 6-(1 -Acetylpyrrolidin-2-yl)-5-(4-(1 t 3-dimethyl-1 H-M t 2 t 41-triazol-5-yl)phenoxy)-2-pyridin-2-yl-1 H-benzimidazole 

[1190] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 4-(1 ,3-dimethyl-1 H-[1 ,2,4]-triazol- 
5-yl)phenol. 

55 1HNMR(CDCI 3 )5: 1 .79-2.2.53(10H,m), 3.50-3.90(5H,m), 5.19-5.30(1 H,m), 6.87-7.66(5H,m), 7.77-7.91 (1 H,m). 7.96-8.10 
(2H,m), 8.33-8.43(1 H,m), 8.56-8.67(1 H,m), 10.82-11. 08(1 H,m) 
ESI-MS(m/e):494[M+H] 
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Example 525: 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(1 ,5-dimethyH H-f 1 ^^Vtnazol^yQphenoxy^-pyridin^yl-l H-benzimidazole 

5 [1191] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 4-(1,5-dimethyl-1H-[1,2,4]-triazol- 

3- yl)phenol. 

1 HNMR(CDCI 3 )5: 1.79-2.53(10H,m) t 3.50-3.90(5H,m), 5.19-5.30(1H,m), 6.87-7.66(5H,m), 7.77-7.91(1H,m), 7.96-8.10 
(2H.m), 8.33-8.43(1 H,m), 8.56-8.67(1 H.m), 10.82-1 1.08(1H,m) 
10 ESI-MS(m/e):494[M+H] 

Example 526: 

6-(1-A(^tylpyrrolidin-2-yl)-5-((2 , -fluorobiphenyi-4-vl)oxv)-2-pyrazin-2-yl-1H-benzimidazole 

15 

[1192] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 3) to (step 
5) or in accordance with the method or by combining it with an ordinary method but using t-butyl 2-(4-amino-2-fluoro- 
phenyl)-pyrrolidin-1-carboxylate obtained in Example 338 (step 2) and pyrazine-2-carboxylic acid and 2-fluorobiphenyl- 

4- ol. 

20 iHNMR(CDCI 3 )5:1.20-2.50(7H,m),3.50-3.95(2H,m) l 5.10-5.60(1 H,m), 6.80-7.80(10H,m), 8.50-8.90(2H 1 m), 9.40-10.00 
(1H,m), 10.50-11. 20(1 H,m) 
ESI-MS(m/e):494[M+H] 

Example 527: 

25 

6-(1-Acetylpyrrolidin-2-yl)-5-((5-chloropyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

[1193] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 5-chloro-3-pyridinol. 
30 1HNMR(CD 3 0D)5: 1 .89 and 2.15 (total 3H, each s), 1 .94-2.20(3H,m), 2.29-2.49(1 H,m), 3.62-3.97(2H,m), 5.32-5.40(1 H, 
m), 7.17-7.63(4H,m), 7.94-8.04(1 H,m) t 8.26-8.41 (3H,m), 8.73-8.79(1 H,m) 
ESI-MS(m/e):434[M+H] 

Example 528: 

35 

1-(5-(6-(1-AceWlpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)pyridin-2-yl)pyrrolid 

[1194] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 1-(5-hydroxypyridin-2-yl)pyrrolidin- 
40 2-one. 

1 HNMR(CDCI 3 )5: 1.79-2.43(9H,m), 2.58-2.71 (2H,m), 3.53-3.89(2H,m), 3.98-4.1 7(2H,m), 5.21-5.57(1 H,m), 6.77-7.57 

(4H,m), 7.74-8.66(5H,m) 

ESI-MS(m/e):483[M+H] 

45 Example 529: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-methylpyridin-3-yl)oxy)-2-pyrazin-2-yi-1H-benzimidazole 

[1 195] The entitled compound was obtained as a white solid in the same method as in Example 526 or in accordance 
50 with the method or by combining it with an ordinary method but using 6-methylpyridin-3-ol. 

1 HNMR(CDCI 3 )8: 1.60-2.60(10H,m), 3.50-3.95(2H,m), 5.20-5.60(1 H,m), 6.65-7.80(4H,m), 8.20-8.40(1 H.m), 8.50-8.70 

(2H > m), 9.50-9.70(1 H,m), 10.60-11. 40(1 H,m) 

ESI-MS(m/e):415[M+H] 



55 
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Example 530: 

6-(1-Acetylpyrrolidin-2-yl)-^ 

5 [1 196] The entitled compound was obtained as an oily substance in the same method as In Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 6-([1 ,2,4]-oxadiazol-3-yl)pyridin-3-ol. 
1 HNMR(CDC! 3 )5:1.80-2.43(7H,m), 3.57-3.92(2H,m), 5.19-5.46(1 H,m), 6.98-8.43(7H,m), 8.55-8.87(3H,m), 10.53-10.74 
(1H,m) 

ESI-MS(m/e):468[M+H] 

10 

Example 531: 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(1 l 3-oxazoM-yl)phenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[1197] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-(1,3-oxazol-4-yl)phenol. 
1 HNMR(CD 3 OD)5: 1.89-2.20(6H,m), 2.28-2.50(1 H,m), 3.62-4.00(2H,m), 5.39-5.50(1 H,m), 7.12-7.53(5H,m), 7.80-7.89 
(2H,m), 7.93-8.04(1 H,m), 8.24-8.33(3H,m), 8.70-8.79(1 H,m) 
ESI-MS(m/e):466[M+H] 

Example 532: 

6-(1-A(^tylpyrrolidin-2-yl)-5-((6-chloropyridin-3-yl)oxy)-2-pyrazin-2-yl-1H-benzimidazole 

25 [1 198] The entitled compound was obtained as a white solid in the same method as in Example 526 or in accordance 
with the method or by combining it with an ordinary method but using 6-chloropyridin-3-ol. 1 HNMR(CDCI 3 )5: 1.60-2.60 
(7H,m), 3.50-3.95(2H,m), 5.20-5.60(1 H,m), 6.65-8.30(5H,m), 8.40-8.70(2H,m), 9.50-9.70(1 H,m), 10.60-11. 60(1 H,m) 
ESI-MS(m/e):435[M+H] 

30 Example 533: 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazo!-5-yl)phenoxy)-2-pyrazin-2-yl-1H-benzim 

[1 199] The entitled compound was obtained as a white solid in the same method as in Example 526 or in accordance 
35 with the method or by combining it with an ordinary method but using 4-(2-methyl-2H-tetrazol-5-yl)phenol. 

1 HNMR(CD 3 OD)5: 1. 90-2.1 9(6H,m), 2.27-2.51 (1H,m), 3.61-4.00(2H,m), 4.43 and 4.44 (total 3H, each s), 5.38-5.46(1 H, 
m), 7.23(2H,d,J=8.6Hz), 7.24-7.60(2H,m), 8.11-8.19(2H,m), 8.67-8.70(1 H,m), 8.77(1H,brs), 9.46(1 H,d,J=8.6Hz) 
ESI-MS(m/e):482[M+H] 

^0 Example 534: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-bromopyridin-3-yl)oxy)-2-pyrazin-2-yl-1H-benzimidazole 

[1200] The entitled compound was obtained as a white solid in the same method as in Example 526 or in accordance 
45 with the method or by combining it with an ordinary method but using 6-bromopyridin-3-ol. 

1 HNMR(CDCI 3 )8: 1.60-2.50(7H,m), 3.60-3.95(2H,m), 5.20-5.50(1 H,m), 6.80-8.40(5H,m), 8.50-8.80(2H,m), 9.50-9.70 
(1H t m), 10.40-11. 1Q(1H,m) 
ESI-MS(m/e):479,481 [M+H] 

50 Example 535: 

> 

5-(1-Acetyl-3-fluoropyrrolidin-2-yl)-6-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazole enantiomer A 
and enantiomer B 

55 [1201] 10 mg of 5-(1-acetyl-3-fluoropyrrolidin-2-yl)-6-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1 H-benzimidazole 
diastereomer B obtained in Example 493 was optically resolved, using an optical resolution column (CHIRALPAK AD 
2 cmq> x 25 cmL (by Daicel Chemical), mobile phase: hexane/ethanol/diethylamine = 40/60/0.1, flow rate: 10 ml/min), 
into an enantiomer A (retention time: 10.5 min) and an enantiomer B (retention time: 19.0 min) each as a white solid. 



15 



20 
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Enantiomer A: 
ESI-MS(m/e): 495 [M+H] 
Enantiomer B: 
ESI-MS(m/e): 495 [M+H] 
5 Example 536: 

6-(1-Aretylpyrrolidin-2-yl)-5-((6-(1-methyM^ 

[1202] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
10 accordance with the method or by combining it with an ordinary method but using 6-(1 -methyl-1 H-tetrazol-5-yl)pyridin-3-ol. 
1 HNMR(CD 3 OD)5: 1 .88 and 2.02 (total 3H, each s), 1 .93-2.20(3H,m), 2.28-2.50(1 H,m), 3.60-4.00(2H,m), 4.47 and 4.48 
(total 3H, each s), 5.32-5.42(1 H,m), 7.22-7.70(4H,m), 7.95-8.02(1 H,m), 8.25-8.32(2H,m), 8.61-8.64(1 H,m), 8.73(1 H.brs) 
ESI-MS(m/e):482[M+H] 

15 Example 537: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-(1 -methyl-1 H-tetrazol-5-yl)pyridin-3-yl)oxy)-2-pyrazin-2-yl-1H-benzimidazole 

[1203]_ The entitled compound was obtained as a white solid in the same method as in Example 526 or in accordance 
20 with the method or by combining it with an ordinary method but using 6-(1 -methyl-1 H-tetrazol-5-yl)pyridin-3-ol. 

1 HNMR(CD 3 OD)5: 1.91 and 2.16 (total 3H, each s), 2.00-2.20(3H,m), 2.38-2.55(1 H,m), 3.63-4.01 (2H,m), 4.50 and 4.51 
(total 3H, each s), 5.35-5.44(1 H,m), 7.33-7.60(2H,m), 7.66-7.73(1 H,m), 8.27-8.34(1 H,m), 8.65-8.67(1 H,m), 8.71-8.73 
(1H,m), 8.78-8.80(1 H,m), 9.48-9.50(1 H,m) 
ESI-MS(m/e):483[M+H] 

25 

Example 538: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl)pyridin-3-yl)oxy)-2-pyn 

30 [1204] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 6-(2-methyl-2H-tetrazol-5-yl)pyridin-3-ol. 
1 HNMR(CD 3 OD)5: 1.91-2.20(6H,m), 2.33-2.52(1 H,m), 3.60-4.00(2H,m), 4.48-4.90(3H,m), 5.37-5.44(1 H,m), 7.22-7.68 
(4H,m), 7.97-8.04(1 H,m), 8.19-8.23(1H,m), 8.25-8.31 (1H,m), 8.55-8.59(1 H,m), 8.74(1H ( brs) 
ESI-MS(m/e):482[M+H] 

35 

Example 539: 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(5-methyl-1H-tetrazol-1-yl)phenoxy)-2-pyrazin-2-yl-1H-benzimidazol^ 

40 [1205] The entitled compound was obtained as a white solid in the same method as in Example 526 or in accordance 
with the method or by combining it with an ordinary method but using 4-(5-methyl-1H-tetrazol-1-yl)phenol. 
1 HNMR(CD 3 OD)8: 1.91 and 2.16 (total 3H, each s), 1.96-2.20(3H,m), 2.33-2.54(1 H,m), 2.63 and 2.64 (total 3H, each 
s), 3.64-4.00(2H,m), 5.38-5.43(1 H.m), 7.32-7.57(4H,m), 7.61-7.68(2H,m), 8.70-8.73(1 rim), 8.78-8.80(1 H,m), 9.47-9.49 
(1H.m) 

45 ESI-MS(m/e):482[M+H] 
Example 540: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-(1H-pyrazol-1-yl)pyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzi 

50 

[1206] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 6-(1 H-pyrazol-1-yl)pyridin-3-ol. 
1 HNMR(CDCI 3 )5: 1.67-2.48(7H,m), 3.50-3.92(2H,m), 5.14-5.57(1 H,m), 6.41-6.50(1 H,m), 6.80-8.03(7H,m), 8.17-8.67 
(4H,m), 11.00-11.11.27 (1H,m) 
55 ESI-MS(m/e):466[M+H] 
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Example 541: 
6-(1-Aretylpyrrolidin-2^ 

5 [1207] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 6-(1 H-[1 ,2,4]-triazol-1 -yl)pyridin-3-ol. 
1 HNMR(CDCI 3 )5: 1 .62-2.45(7H,m), 3.52-3.90(2H,m), 5.20-5.55(1 H,m), 6.79-8.68(10H,m), 9.02-9. 1 3(1 H,m), 
11. 17-11. 52(1 H,m) 
ESI-MS(m/e):467[M+H] 

10 

Example 542: 

5-(4-(2-Methyl-2H-tetrazol-5-yl)phenoxy)-2-pyri enantiomer A and enanti- 

omer B 

15 

[1208] 59.0 mg of 5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazol^ ob- 
tained in the same method as in Example 162 (step 2) to (step 7) using 4-(2-methyl-2H-tetrazol-5-yl)phenol was optically 
resolved, using an optical resolution column (CHIRALPAK AD 2 cnrup x 25 cmL (by Daicel Chemical), mobile phase: 
ethanol/2-propanol/diethylamine = 25/75/0.1, flow rate: 12 to 18 ml/min), into an enantiomer A and an enantiomer B. 
20 (Retention time: enantiomer A 13.5 min; enantiomer B 30.8 min, CHIRALPAK AD 4.6 mmq> x 250 mml_ (by Daicel 
Chemical), mobile phase: ethanol/2-propanol/diethylamine = 25/75/0.1, flow rate: 1 ml/min). 

Example 543: 

25 6-(1-Acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-benzimidazole enantiomer A 

[1209] 0.006 ml of acetic anhydride was added to a chloroform (1 ml) solution of 24.7 mg of 5-(4-(2-methyl-2H-tetrazol- 

5- yl)phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H-benzimidazole enantiomer A obtained in Example 542, and the reaction 
liquid was stirred at room temperature for 1 0 minutes. The reaction solvent was evaporated away under reduced pressure, 

30 and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by 
Merck), chloroform/methanol = 10/1) to obtain one chiral form of the entitled compound as a white solid. 
1 HNMR(CD 3 OD)8: 1.90-2.20(6H,m), 2.24-2.49(1 H,m), 3.66-4.00(2H,m), 5.37-5.46(1 H,m), 7.12-7.60(5H,m), 7.94-8.04 
(1H,m), 8.04-8.20(2H,m), 8.29(1 H,t,J=8.2Hz), 8.68-8.78(1 H.m) 
ESI-MS(m/e):481 [M+H] 

35 

Example 544: 

6- (1-Acetytpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-benzimidaz^ enantiomer B 

40 [1210] 0.007 ml of acetic anhydride was added to a chloroform (1 ml) solution of 30.9 mg of 5-(4-(2-methyl-2H-tetrazol- 
5-yl)phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-1 H-benzimidazole enantiomer B obtained in Example 542, and the reaction 
liquid was stirred at room temperature for 1 0 minutes. The reaction solvent was evaporated away under reduced pressure, 
and the resulting residue was purified through partitioning thin-layer chromatography (Kieselgel™ 6OF254, Art 5744 (by 
Merck), chloroform/methanol = 10/1) to obtain one chiral form of the entitled compound as a white solid. 

45 ESI-MS(m/e): 481 [M+H] 

Example 545: 

5-(1-Acetyl-5-methylpyrrolidin-2-yl)-6-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1 H-benzimidazole enantiomers A, 
50 B, C and D 

[1211] A mixture of the four components of the entitled compound was obtained in the same method as in Example 
485 or in accordance with the method or by combining it with an ordinary method but using 5-methyldihydrofuran-2 
(3H)-one. 15 mg of the resulting mixture of the four components was optically resolved, using an optical resolution 
55 column (CHIRAL-CEL OD-H 2 cm(p x 25 cmL (by Daicel Chemical), mobile phase: hexane/ethanol/diethylamine = 
80/20/0,1), into an enantiomer A (retention time; 13.67 min), an enantiomer B (retention time: 15.24 min), enantiomer 
C (retention time: 18.96 min) and enantiomer D (retention time: 22.90 min) each as a pale yellow solid. 
Enantiomer A: 
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1 HNMR(CDCI 3 )5: 1 .23-1 .38(3H,m), 1 .50-2.57(7H,m), 3.04 and 3.08 (3H,s), 4.24-4.60(1 H,m), 5. 1 8-5.43(1 H.m), 6.92-7.83 
(5H,m), 7.83-7.98(3H,m), 8.34-8.43(1 H,m), 8.60-8.67(1 H,m), 10.84-11. 33(1 H,m) 
ESI-MS(m/e):491[M+H] 
Enantiomer B: 

5 1HNMR(CDCI 3 )5: 1 .22-2.20(9H,m) f 2.23-2.45(1 H,m), 3.04 and 3.08 (3H,s), 4.1 0^.22(1 H t m) f 5.09-5.23(1 H.rn), 7.04-7.70 

(5H,m), 7.83-7.97(3H,m), 8.34-8.48(1 H,m), 8.61-8.69(1 H,m), 10.73-11. 16(1H,m) 

ESI-MS(m/e):491 [M+H] 

Enantiomer C: 

ESI-MS(m/e): 491 [M+H] 
10 Enantiomer D: 

ESI-MS(m/e): 491 [M+H] 

Example 546: 

15 6-(1-Aretylpyrrolidin-2-yl)-5-((6-(2-methy^ 

[1212] The entitled compound was obtained as a white solid in the same method as in Example 526 or in accordance 
with the method or by combining it with an ordinary method but using 6-(2-methyl-2H-tetrazol-5-yl)pyridin-3-ol. 
1 HNMR(CD 3 OD)8: 1.88-2.20(6H,m), 2.21-2.31 (1H,m), 3.61-4.00(2H,m), 4.46 and 4.47 (total 3H, each s), 5.34-5.44(1H, 
20 m ), 7.22-7.71 (3H,m), 8.1 8-8.25(1 H,m), 8.50-8.60(1 H,m), 8.65-8.70(1 H,m), 8.72-8.80(1 H,m), 9.44-9.47(1 H,m) 
ESI-MS(m/e):483[M+H] 

Example 547: 

25 6-(1-Acetylpyrrolidin-2-yl)-5-(4-(2-(methoxymethyl)-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-b^ 

[1213] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-(2-(methoxymethyl)-2H-tetrazol-5- 
yl)phenol. 

30 1HNMR(CD 3 0D)5: 1.90-2.20(6H t m), 2.22-2.71 (1H,m), 3.53(3H,s), 5.38-5.46(1 H,m), 5.96 and 5.97 (total 3H, each s), 
7.20-7.56(5H,m), 7.95-8.03(1 H,m), 8.17-8.22(2H,m), 8.29(1 H,t,J=8.0Hz), 8.73-8.79(1 H,m) 
ESI-MS(m/e):511 [M+H] 

Example 548: 

35 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-(methoxymethyl)pyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

[1214] The entitled compound was obtained as an oily substance in the same method as in Example 483 or in ac- 
cordance with the method or by combining it with an ordinary method but using 6-(methoxymethyl)pyridin-3-ol. 
40 1HNMR(CDCI 3 )5: 1.60-2.43(7H,m), 3.34-3.91 (5H,m), 4.45-4.59(2H,m), 5.20-5.52(1 H,m), 6.86-7.67(5H,m), 7.80-7.90 
(IH.m), 8.29-8.48(2H,m), 8.55-8.67(1 H,m), 10.87-11.27(1H,m) 
ESI-MS(m/e):444[M+H] 

Example 549: 

45 

2-(2-(5-(4-(2-Methyl-2H-tetrazol-5-yQ^ 

[1215] The entitled compound was obtained as a white solid in the same method as in Example 168 or in accordance 
with the method or by combining it with an ordinary method but using 5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin- 
50 2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained in the same method as in Example 162 (step 2) to (step 7) but using 
4-(2-methyl-2H-tetrazol-5-yl)phenol. 

1 HNMR(CD 3 OD)5: 1 .94-2.1 6(3H,m), 2.23-2.48(1 H,m), 3.57-4.34(4H,m), 4.43 and 4.44 (total 3H, each s), 5.27-5.52(1 H, 
m), 7.17-7.57(5H,m), 7.94-8.04(1 H,m), 8.09-8.20(2H,m), 8.24-8.32(1 H,m), 8.69-8.81 (1H,m) 
ESI-MS(m/e):497[M+H] 

55 
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Example 550: 

6-(1-Acetyl-3-fluoropyTOlidin-2^ 
dazole 

5 

[1216] The entitled compound was obtained in the same method as in Example 338 (step 5) or in accordance with 
the method or by combining it with an ordinary method but using N-(4-(1-acetyl-3-fluoropyrrolidin-2-yl)-5-fluoro-2-nitro- 
phenyl)pyridin-2-carboxamide diastereomer B obtained in Example 493 and 6-(5-methyl-[1,2,4]-oxadiazol-3-yl)pyridin- 

3- ol. 

10 1 HNMR(CDCI 3 )5: 1 .82-2.43(5H,m), 2.68 and 2.70 (3H,s), 3.64-4.40(2H,m), 5.1 9-5.40(1 H,m), 5.42-5.64(1 H,m), 7.02-7.79 
(4H,m), 7.80-7.92(1 H,m), 8.00-8.12(1 H f m), 8.35-8.42(1 H,m), 8.60-8.75(2H,m), 10.50-10.68(1 H.m) 
ESI-MS(m/e):500[M+H] 

Example 551: 

15 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(2-eth^ 

[1217] The entitled compound was obtained as a white solid in the same method as in Example 338 (step 5) or in 
accordance with the method or by combining it with an ordinary method but using 4-(2-ethyl-2H-tetrazol-5-yl)phenol. 
20 1HNMR(CD 3 0D)8: 1.68(3H,t i J=7.2Hz), 1.90 and 2.13 (total 3H, each s), 1.97-2.20(3H,m), 2.29-2.53(1 H,m), 3.62-4.00 
(2H,m), 4.73-7.79(2H,m), 5.37-5.47(1 H,m), 7.19-7.60(5H,m), 7.93-8.03(1 H,m), 8.10-8.20(2H,m), 8.23-8.33(1 H.m), 8.74 
(1H,brs) 

ESI-MS(m/e):495[M+H] 
25 Example 552: 

2-(5-(4-(2-Methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin^ 

[1218] The entitled compound was obtained as a white solid in the same method as in Example 184 or in accordance 
with the method or by combining it with an ordinary method but using 5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin- 
2-yl-6-pyrrolidin-2-yl-1H-benzimidazole obtained in the same method as in Example 162 (step 2) to (step 7) but using 

4- (2-methyl-2H-tetrazol-5-yl)phenol. 
1 HNMR(CD 3 OD)S: 

1. 97-2.1 0(3H,m), 2.28-2.41(1 H,m), 3.52-3.63(1 H,m), 3.74-3.62(1 H,m), 5.26-5.41 (1H,m), 7.1 0-7.33(1 H,m), 7.23(2H,d, 
J=8.8Hz), 7.44-7.61 (2H,m), 7.95-7.99(1 H,m), 8.12(2H,d,J=8.8Hz), 8.27(1 H,d,J=8.2Hz), 8.72-8.73(1 H t m) 
ESI-MS(m/e):482[M+H] 

Example 553: 

40 6-(1-Acetyl-3-fluoropyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-vl)phenoxy)-2-pyridin-2-vl-1H 

[1219] The entitled compound was obtained as a white solid in the same method as in Example 550 or in accordance 
with the method or by combining it with an ordinary method but using 4-(2-methyl-2H-tetrazol-5-yl)phenol. 
1 HNMR(CD 3 OD)6: 1.83-2.17(total 3H, each s), 2.10-2.40(2H,m), 3.62-4.21 (2H,m), 4.41 and 4.42 (total 3H, each s), 
45 5.23-5.43(1 H,m), 5.46-5.73(1 H,m), 7.10-7.65(5H,m), 7.94-8.02(1 H,m), 8.03-8.1 7(2H,m), 8.27(1 H,t,J=8.8Hz), 8.72(1 H, 
brs) 

ESI-MS(m/e):499[M+H] 
Example 554: 

50 

5 , -((2-Pyridin-2-yl-6-pyrrolidin-2-yl-1H-benzimidazol-5-yl)oxy)-2H-1 ,2'-bipyridin-2-one enantiomer A and enantiomer B 

[1220] 15.0 mg of 54(2-pyridin-2-yl-6-pyrroiidin-2-yl-1H-benzimidazol-5-yl)oxy)-2H-1,2 , -bipyridin-2-one obtained in 
the same method as in Example 162 (step 2) to (step 7) but using 5-hydroxy-2H-1,2'-bipyridin-2-one was optically 
55 resolved, using an optical resolution column (CHIRALPAK AD 2 cm<p x 25 cmL (by Daicel Chemical), mobile phase: 2- 
propanol, flow rate: 10 ml/min), into an enantiomer A (retention time: 23.6 min) and an enantiomer B (retention time: 
50.7 min) each as a pale yellow solid. 
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Example 555: 

5^((6"(1-AcetylpviTolidin-2-yl)-2-pyridin-2-yl-1 H-benzimidazol-5-yl)oxy)-2H-1 ,2'-bipyridin-2-one enantiomer A 

5 [1221] 0.003 ml of acetic anhydride was added toa chloroform (1 ml) solution of 6.5 mg of 5'-((2-pyridin-2-yl-6-pyrrolidii> 
2-yl-1H-benzimidazol-5-yl)oxy)-2H-1 f 2 , -bipyridin-2-one enantiomer A obtained in Example 554, and the reaction liquid 
was stirred at room temperature for 30 minutes. The reaction solvent was evaporated away, and the resulting residue 
was purified through partitioning thin-layer chromatography (Kieselgel™60F 25 4, Art 5744 (by Merck), chloroform/meth- 
anol = 10/1 ) to obtain one chiral form of the entitled compound as a white solid. 

10 1 HNMR(CD 3 OD)5: 1 .91 and 2. 1 6 (total 3H, each s), 1 .94-2.20(3H,m), 2.32-2.52(1 H,m), 3.63-3.98(2H,m), 5.38-5.44(1 H, 
m), 6.49-6.54(1 H,m), 6.63-6.68(1 H,m), 7.23-7.58(3H,m), 7.60-7.67(2H,m) t 7.77(1 H,dd, J=8.8,1 5.8Hz), 7.87-7.93(1 H,m), 
7.95-8.01 (1H,m), 8.27-8.31 (1H,m), 8.41(1H,d,J=2.9Hz), 8.73(1 H,t,J=4.7Hz) 
ESI-MS(m/e):493[M+H] 

15 Example 556: 

5 , -((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1 H-benzimidazol-5-yl)oxy)-2H-1 ,2'-bipyridin-2-one enantiomer B 

[1222] 0.003 ml of acetic anhydride was added to a chloroform (1ml) solution of 5.8 mg of 5 '-((2-pyridin-2-yl-6-pyrrolidin- 
20 2-yl-1H-benzimidazol-5-yl)oxy)-2H-1,2 , -bipyridin-2-one enantiomer B obtained in Example 554, and the reaction liquid 
was stirred at room temperature for 30 minutes. The reaction solvent was evaporated away, and the resulting residue 
was purified through partitioning thin-layer chromatography (Kieselgel™60F 2 54, Art 5744 (by Merck), chloroform/meth- 
anol = 10/1) to obtain one chiral form of the entitled compound as a white solid. 
ESI-MS(m/e): 493 [M+H] 

25 

Example 557: 

6-(Cis-1-acetyl-4-fluoropyn > olidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin^ 

30 [1223] The entitled compound was obtained as a white solid in the same method as in Example 325 (step 6) or in 
accordance with the method or by combining it with an ordinary method but using cis-1-acetyl-2-(5-nitro-2-fluoro-4-((py- 
ridin-2-carbonyl)-amino)-pheny!)-4-acetoxy-pyrrolidine obtained in Example 325 (step 5) and 4-(2-methyl-2H-tetrazol- 

5- yl)phenol. 

1 HNMR(CD 3 OD)5: 1.80-2.84(2H,m), 1.94 and 2.25 (total 3H, each s), 3.90^.30(2H,m), 4.43(3H,s), 5.28-5.50(1 H.m), 
35 5.51-5.59(1 H,m), 7.18-7.64(5H,m), 7.94-8.01 (1H,m), 8.12-8.18(2H,m), 8.25-8.29(1 H,m), 8.70-8.77(1 H,m) 
ESI-MS(m/e):499[M+H] 

Example 558: 

40 3-(4-((6-(1-Acetylpyrrolidin-2-yl)-2-py^ 

[1224] The entitled compound was obtained as a yellow oily substance in the same method as in Example 483 or in 
accordance with the method or by combining it with an ordinary method but using 3-(4-hydroxyphenyl)-1,3-oxazolidin- 
2-one. 

45 1HNMR(CDCI 3 )5: 1.20-2.50(7H,m), 3.50-4.00(2H,m), 3.90-4.25(2H,m), 4.40-4.60(2H,m), 5.20-5.60(1 H,m), 6.80-7.70 
(7H,m), 7.80-8.00(1 H,m), 8.25-8.50(1 H,m), 8.50-8.80(1 H,m), 10.50-10.80(1 H,m) 
ESI-MS(m/e):484[M+H] 

Example 559: 

50 

6- (1-Acetylpyrrolidin-2-yl)-5-((6-methylpyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

[1225] The entitled compound was obtained as an oily substance in the same method as in Example 483 or in ac- 
cordance with the method or by combining it with an ordinary method but using 6-methylpyridin-3-ol. 
55 1HNMR(CDCI 3 )8: 1.72-2.59(10H,m), 3.53-3.90(2H,m), 5.20-5.55(1 H,m), 6.81-7.66(5H,m), 7.78-7.92(1H,m), 8.28-8.43 
(2H,m), 8.55-8.66(1 H,m), 1 1 .07-1 1 .55(1 H,m) 
ESI-MS(m/e):414[M+H] 
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Example 560: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-pyrazin-2-y^^ 

5 [1226] The entitled compound was obtained as a yellow oily substance in the same method as in Example 483 or in 
accordance with the method or by combining it with an ordinary method but using 6-pyrazin-2 : ylpyridin-3-ol. 
1 HNMR(CDCI 3 )5: 0.80-2.40(7H,m), 3.60-3.90(2H f m), 5.20-5.60(1 H,m), 7.00-7.80(4H,m), 7.80-8.00(1 H,m), 8.30-8.50 
(2H,m), 8.50-8.80(4H,m), 9.50-9.70(1 H,m), 10.40-10.80(1 H,m) 
ESI-MS(m/e):478[M+H] 

10 

Example 561: 

6-(Cis-1-acetyl-4-fiuoropyrrolidin-2-yl)-5-((2 , -fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-1H-benz 

15 [1227] The entitled compound was obtained as a yellow oily substance in the same method as in Example 325 (step 
6) or in accordance with the method or by combining it with an ordinary method but using cis-1-acetyl-2-(5-nitro-2-fluoro- 
4-((pyridin-2-carbonyl)-amino)-phenyl)-4-acetoxy-pyrrolidine obtained in Example 325 (step 5) and 2'-fluorobiphenyl-4- 
ol. 

1 HNMR(CDCI 3 )5: 0.80-2.80(6H,m), 3.80-4.40(2H,m), 5.05-5.50(1 H,m), 7.00-7.70(1 1H,m), 7.75-7.95(1 H,m), 8.30-8.50 
20 (1H,m), 8.50-8.75(1 H,m), 10.60-10.80(1H,m) 
ESI-MS(m/e):511[M+H] 

Example 562: 

25 6-(Cis-1-acetyl-4-fluoropyrrolidin-2-yl)-5-(4-pyrazin-2-ylphenoxy)-2-pyridin-2-yl-1H-benzimidazole 

[1228] The entitled compound was obtained as a yellow oily substance in the same method as in Example 325 (step 
6) or in accordance with the method or by combining it with an ordinary method but using cis-1 -acetyl-2-(5-nitro-2-fluoro- 
4-((pyridin-2-carbonyl)-amino)-phenyl)-4-acetoxy-pyrrolidine obtained in Example 325 (step 5) and 4-pyrazin-2-ylphenol. 
30 1HNMR(CDCI 3 )5: 1.20-2.80(6H,m), 3.80-4.40(2H,m), 5.20-5.50(1 H,m), 7.00-7.70(5H,m), 7.80-7.95(1 H,m), 7.95-8.20 
(2H,m), 8.30-8.50(2H,m), 8.50-8.80(2H,m), 8.95-9.20(1 H,m), 10.60-10.80(1 H,m) 
ESI-MS(m/e):495 [M+H] 

Example 563: 

35 

N-((5-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)pyridin-2-yl)methyl)acetamide 

[1229] The entitled compound was obtained as an oily substance in the same method as in Example 483 or in ac- 
cordance with the method or by combining it with an ordinary method but using N-((5-hydroxypyridin-2-yl)methyl)aceta- 
^o mide. 

1 HNMR(CDCI 3 )5: 1 .83-2.47(10H,m), 3.54-3.90(2H,m), 4.48-4.59(2H,m), 5.21-5.50(1H,m), 6.66-7.69(6H,m), 7.79-7.91 
(1 H,m), 8.30-8.44(2H,m), 8.54-8.69(1 H,m), 1 0.96-1 1 .29(1 H,m) 
ESI-MS(m/e):471 [M+H] 

^5 Example 564: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-fluoropyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

[1230] The entitled compound was obtained as a yellow oily substance in the same method as in Example 338 (step 
50 5) or in accordance with the method or by combining it with an ordinary method but using 6-fluoropyridin-3-ol. 

1 HNMR(CDCI 3 )5: 1.40-2.50(7H,m), 3.50-4.00(2H,m), 5.00-5.60(1 H,m), 6.80-7.70(5H,m), 7.80-7.95(1 H,m), 8.00-8.15 

(1H,m), 8.25-8.50(1 H,m), 8.50-8.70(1 H,m), 10.60-10.80(1H,m) 

ESI-MS(m/e):418[M+H] 



55 
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Example 565: 

Cis-1-(4-fluoro-2-(6-(6-cyano-pyridin-3^ enanti- 
omer A and enantiomer B 

5 

(Step 1 ) Production of cis-1-(4-fluoro-2-(6-(6-cyano-pyridin-3^ 
1-yl)-ethanone: 

[1231] The entitled compound was obtained in the same method as in Example 325 (step 6) or in accordance with 
10 the method or by combining it with an ordinary method but using cis-1-acetyl-2-(5-nitro-2-fluoro-4-((pyridin-2-carbon- 
yl)-amino)-phenyl)-4-acetoxy-pyrrolidine obtained in Example 325 (step 5) and 6-cyano-pyridin-3-ol. 

(Step 2) Production of cis-1-(4-fluoro-2-(6-(6-cyano-pyridin-3-yloxy^ 

1- yl)-ethanone enantiomer A and enantiomer B: 

15 

[1232] The entitled compound was obtained in the same method as in Example 333 or in accordance with the method 
or by combining it with an ordinary method but using the racemic cis-1 -(4-fluoro-2-(6-(6-cyano-pyridin-3-yloxy)-2-pyridin- 

2- yl-3H-benzimidazol-5-yl)-pyrrolidin-1-yl)-ethanone obtained in (step 1). 
Enantiomer A 

20 1HNMR(CD 3 0D)5: 1.91(3Hx1/2,s), 2.22(3Hx1/2,s) > 2.32-2.67(2H,m), 3.95-4.30(2H,m), 5.27-5.47(2H,m), 7.35-7.64(3H, 

m), 7.85-7,92(1 H,m), 7.97-7.99(1 H,m), 8.29(1 H,t,J=7.6Hz), 8.60(1 H,d,J=3.1 Hz), 8.74(1 H,s). 

ESI-MS(m/e):443 [M+H] 

Enantiomer B 

ESI-MS(m/e): 443 [M+H] 
25 Example 566: 

6-(1-Acetyl-3-fluoropyrroltdin-2-yl)-5-((2^ 

enantiomer A 

(Step 1 ) Production of N-(4-(1 -acetyl-3-fluoropyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyridin-2-carboxamide enantiomer A 
30 and enantiomer B: 

[1233] 300 mg of N-(4-(1 -acetyl-3-fluoropyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyridin-2-carboxamide diastereomer B 
obtained in Example 493 was optically resolved, using an optical resolution column (CHIRALCEL OD 2 cmcp x 25 cmL 
(by Daicel Chemical), mobile phase: hexane/ethanol/diethylamine = 50/50/0.1, flow rate: 10 ml/min), into an enantiomer 
35 a and an enantiomer B each as a yellow solid. 

(Step 2) Production of 6-(1 -acetyl-3-fluoropyrrolidin-2-yl)-5-((2'-fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-1 H-benzimida- 
zole enantiomer A: 

40 [1234] The entitled compound was obtained in the same method as in Example 338 (step 5) or in accordance with 
the method or by combining it with an ordinary method but using N-(4-(1-acetyl-3-fluoropyrrolidin-2-yl)-5-fluoro-2-nitro- 
phenyl)pyridin-2-carboxamide enantiomer A and 2'-fluorobiphenyl-4-ol. 

1 HNMR(CDCI 3 )5: 1.82-2.43(5H,m), 3.63-4.36(2H,m), 5.25-5.70(2H,m), 7.07-7.58(1 1H,m), 7.74-7.90(1 H.m), 8.35-8.43 
(1H,m), 8.58-8.68(1 H,m), 10.37-10.60(1 H.m) 
45 ESI-MS(m/e):511[M+H] 

Example 567: 

6-(1-Acetyl-3-fluoropyrrolidin-2-Yl)-5-((2'-fl^^ enantiomer B 

50 

[1235] The entitled compound was obtained in the same method as in Example 566 (step 2) or in accordance with 
the method or by combining it with an ordinary method but using N-(4-(1-acetyl-3-fluoropyrrolidin-2-yl)-5-fluoro-2-nitro- 
phenyl)pyridin-2-carboxamide enantiomer B obtained in Example 566 (step 1). 
ESI-MS(m/e):511 [M+H] 

55 



EP1 702 919 A1 

Example 568: 

Cis-1-(4-fluoro-2-(6-(4-ethanesulfonyl-phenoxy)-^^ 

5 [1236] The entitled compound was obtained in the same method as in Example 565 (step 1) or in accordance with 
the method or by combining it with an ordinary method but using 4-ethanesulfonyl-phenol. 

1 HNMR(CD 3 OD)5: 1.90(3Hx0.5,s), 2.22(3Hx0.5,s), 2.25-2.75(2H,m) J 3. 88-4. 39(2 H,m), 5.24-5.48(2H,m), 7.23-7.75(5H, 

m), 7.90-8.02(3H,m), 8.27-8.30(1 H,m), 8.73-8.75(1 H,m). 

ESI-MS(m/e):509[M+H] 

10 

Example 569: 

•» 

3-(4-((6-(1-Acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-1 H-benzimidazol-5-yl)oxy)phenyl)-1 ,3-oxazolidin-2-one enantiomer A 

15 (Step 1 ) Production of t-butyl 2-(2-fluoro-4-((pyrazin-2-ylcarbonyl)amino)phenyl)pyrrolidine-1 -carboxylate: 

[1237] 1.5 g of pyrazine-2-carboxylic acid and 3.1 g of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide monohydro- 
chloride were added to a pyridine (50 ml) solution of 3 g of t-butyl 2-(4-amino-2-fluoro-phenyl)-pyrrolidine-1-carboxylate 
obtained in Example 338 (step 2), and the reaction liquid was stirred at room temperature for 3 hours. The reaction liquid 
20 was diluted with chloroform, washed with water and saturated saline in order, and dried with anhydrous magnesium 
sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica 
gel column chromatography (developing solvent: chloroform/methanol = 50/1) to obtain the entitled compound as a 
yellow oily substance. 

25 (Step 2) Production of N-(3-fluoro-4-pyrrolidin-2-ylphenyl)pyrazine-2-carboxamide dihydrochloride: 

[1238] 50 ml of 4 N hydrochloric acid-dioxane solution was added to a methanol (50 ml) solution of 4.4 g of t-butyl 
2-(2-fluoro-4-((pyrazin-2-ylcarbonyl)amino)phenyl)pyrrolidine-1 -carboxylate, and the reaction liquid was stirred at room 
temperature for 1 hour. The solvent was evaporated away under reduced pressure to obtain the entitled compound as 
30 a yellow solid. 

(Step 3) Production of N-(4-(1-acetyIpyrrolidin-2-yl)-3-fluorophenyl)pyrazine-2-carboxamide: 

[1239] 1.5 ml of acetic anhydride was added to a pyridine (50 ml) solution of 4.3 g of N-(3-fluoro-4-pyrrolidin-2-ylphenyl) 
35 pyrazine-2-carboxamide dihydrochloride, and the reaction liquid was stirred at room temperature for 20 minutes. The 
reaction liquid was diluted with chloroform, washed with water and saturated saline in order, and dried with anhydrous 
magnesium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified 
through silica gel column chromatography (developing solvent: chloroform/methanol = 50/1) to obtain the entitled com- 
pound as a yellow solid. 

40 

(Step 4) Production of N-(4-(1-acetylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyrazin-2-carboxamide: 

[1240] 40 ml of fuming nitric acid was added to 3.9 g of N-(4-(1-acetylpyrrolidin-2-yl)-3-fluorophenyl)pyrazine-2-car- 
boxamide with cooling with ice, and the reaction liquid was stirred at room temperature for 2 hours. The reaction liquid 
45 was diluted with water with ice, made basic with aqueous saturated sodium bicarbonate, and then extracted with chlo- 
roform. The organic layer was washed with saturated saline, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chro- 
matography (developing solvent: chloroform/methanol = 50/1 ) to obtain the entitled compound as a yellow oily substance. 

50 (Step 5) Production of N-(4-(1-acetylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyrazin-2-carboxamide enantiomer A and 
enantiomer B: 

[1241] 500 mg of N-(4-(1-acetylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyrazin-2-carboxamide was optically resolved, 
using an optical resolution column (CHIRALPAK OD-H 2 cmcp x 25 cmL (by Daicel Chemical), mobile phase: hexane/ 
55 2-propanol = 1/1, flow rate: 15 ml/min), into an enantiomer A (retention time: 18 min) and an enantiomer B (retention 
time: 25 min) each as a pale yellow oily substance. 
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(Step 6) Production of 3-(4-((6-(1-acetylpyrrolidin-2-yl)-2-pyrazin-2-y1-1 H-benzimidazol-5-yl)oxy)phenyl)-1 ,3-oxazolidin- 

2- one enantiomer A: 

[1242] One chiral form of the entitled compound was obtained as a yellow oily substance in the same method as in 
5 Example 338 (step 5) or in accordance with the method or by combining it with an ordinary method but using 3-(4- 
hydroxyphenyl)-1,3-oxazolidin-2-one and N-(4-(1-acetylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyrazin-2-carboxamide 
enantiomer A. 

1 HNMR(CDCI 3 )5: 1.00-2.40(7H,m), 3.50-3.90(2H,m), 3.90-4.20(2H,m), 4.40^.60(2H,m), 5.20-5.60(1 H,m), 6.80-7.70 
(6H,m), 8.50-8.75(2H,m), 9.50-9.70(1 H,m), 10.30-10.60(1H,m) 
10 ESI-MS(m/e):485 [M+H] 

Example 570: 

3- (4-((6-(1 -Acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-1 H-benzimidazol-5-yl)oxy)phenyl)-1 ,3-oxazolidin-2-one enantiomer B 

15 

[1243] The entitled compound was obtained as a yellow oily substance in the same method as in Example 338 (step 
5) or in accordance with the method or by combining it with an ordinary method but using 3-(4-hydroxyphenyl)-1,3- 
oxazolidin-2-oneand N-(4-(1-acetylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyrazin-2-carboxamideenantiomerB obtained 
in Example 569 (step 5). 
20 ESI-MS(m/e): 485 [M+H] 

Example 571: 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(cyclopropylsulfonyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazoie 

25 

[1244] The entitled compound was obtained as a pale yellow solid in the same method as in Example 483 or in 
accordance with the method or by combining it with an ordinary method but using 4-(cyclopropylsulfonyl)phenoI. 
1 HNMR(CDCI 3 )5: 0.90-1 .20(2H,m), 1.20-1.40(3H,m), 1.60-2.60(7H,m), 3.50-4.00(2H,m), 5.05-5.50(1 H,m), 7.00-8.20 
(8H,m), 8.30-8.50(1 H.m), 8.55-8.80(1 H,m), 10.70-1 1.20(1H,m) 
30 ESI-MS(m/e):503[M+H] 

Example 572: 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(ethanesulfonyl)phenoxy)-2-pyridin-2-vl-1H-benzimidazole 

35 

[1245] The entitled compound was obtained as a white solid in the same method as in Example 483 or in accordance 
with the method or by combining it with an ordinary method but using 4-(ethanesulfonyl)phenol. 
1 HNMR(CDCI 3 )5: 1.20-1.40(3H,m), 1.60-2.50(7H,m), 3.00-3.20(2H,m), 3.50-4.00(2H,m), 5.10-5.50(1 H,m), 6.90-7.80 
(5H,m), 7.80-8.00(3H f m), 8.30-8.50(1 H,m), 8.50-8.75(1 H,m), 10.60-1 1.20(1 H,m) 
40 ESI-MS(m/e):491 [M+H] 

Example 573: 

Cis-1-(4-fluoro-2-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrroiidin-1^ 

45 

[1246] The entitled compound was obtained In the same method as in Example 565 (step 1) or in accordance with 
the method or by combining it with an ordinary method but using 6-ethanesulfonylpyridin-3-ol. 

1 HNMR(CD 3 OD)8: 1.20-1.40(3H,m), 1.90-2.30(3H,m), 2.00-2.80(2H,m), 3.20-3.50(2H,m), 3.84-4.25(2H,m), 5.27-5.45 
(2H,m), 7.40-7.80(4H,m), 8.00-8.20(2H,m), 8.24-8.40(1 H,m), 8.66(1 H I s),8.80(1H I bre) 
so ESI-MS(m/e):510[M+H] 

Example 574: 

Cis-1-(4-fluoro-2-(6-(6-(5-methyl-[1 t 2,4]^^ 
55 in-1-vl)-ethanone 

[1247] The entitled compound was obtained in the same method as in Example 565 (step 1) or in accordance with 
the method or by combining it with an ordinary method but using 6-(5-methyl-[1,2,4]-oxadiazol-3-yl)pyridin-3-ol. 
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1HNMR(CD 3 0D)5: 1 .90-2.30(3H,m), 2.00-2.80(2H,m), 2.75(3H,s), 3.84-4 .40(2H,m), 5.30-5.45(2H,m), 7.25-7.80(4H,m), 

7.90-8.40(3H,m), 8.55-8.68(1 H,m), 8.75(1 H,s) 

ESI-MS(m/e):500[M+H] 

5 Example 575: 

5- ((6-(1-Acetyl-3-fluoropyrroHdin-2-yl)-2-pyridin^ 

[1248] The entitled compound was obtained as an oily substance in the same method as in Example 338 (step 5) or 
10 in accordance with the method or by combining it with an ordinary method but using N-(4-(1-acetyl-3-fluoropyrrolidin-2- 
yl)-5-fluoro-2-nitrophenyl)pyridine-2-carboxamide enantiomer B obtained in Example 566 (step 1 ) and 5-hydroxypyridine- 

2- carbonitrile. 

1HNMR(CDCI 3 )5: 1.54-2.45(5H,m), 3.61-4.34(2H,m), 5.09-5.54(2H,m), 7.01-7.95(6H,m), 8.34-8.47(1 H,m), 8.54-8.73 
(2H,m), 10.66-10.79(1 H,m) 
15 ESI-MS(m/e):443[M+H] 

Example 576: 

6- (1-Acetyl-3-fluoropyrrolidin-2-yl)-5-((6-(5-methyl-[1 t 2,4]-oxadiazol-3-yl)pyridin-3-yl)oxy)-2-pyri 
20 dazole 

[1249] The entitled compound was obtained as an oily substance in the same method as in Example 575 or in ac- 
cordance with the method or by combining it with an ordinary method but using 6-(5-methyl-[1 ,2,4]-oxadiazol-3-yl)pyridin- 

3- oL 

25 1HNMR(CDCI 3 )5: 1.54-2.45(5H,m) I 3.61-4.34(2H,m), 5.09-5.54(2H,m), 7.01-7.95(6H,m), 8.34-8.47(1 H,m), 8.54-8.73 
(2H,m), 10.66-1 0.79(1 H,m) 
ESI-MS(m/e):443 [M+H] 

Example 577: 

30 

6-(1-Acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-5-((6-pyrazin-2-ylpyridin-3-yl)oxy)-1H-benzimidazole 

[1250] The entitled compound was obtained as a pale yellow oily substance in the same method as in Example 570 
or in accordance with the method or by combining it with an ordinary method but using 6-pyrazin-2-ylpyridin-3-ol. 
35 1HNMR(CDCI 3 )5: 1.05-2.50(7H,m), 3.50^.00(2H,m), 5.20-5.60(1 H,m), 7.00-7.80(3H,m), 8.20-8.45(1 H,m), 8.45-8.80 
(5H,m), 9.50-9.70(2H,m), 10.40-11. 30(1 H,m) 
ESI-MS(m/e):479[M+H] 

Example 578: 

40 

6-(1-Acetyl-5-methylpyrrolidin-2-yl)-5-((6-methylpyridin-3-yt)oxy)-2-pyridin-2-yl-1H-benzimidazole 

[1251] The entitled compound was obtained as a pale yellow solid in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using N-(4-(1-acetyl-5-methylpyrrolidin- 
45 2-yl)-5-fluoro-2-nitrophenyl)pyridine-2-carboxamide obtained in Example 545 and 6-methylpyridin-3-ol. 

1 HNMR(CDCI 3 )5: 1.20-2.30(7H,m), 2.30-2.70(6H,m), 4.05-4.60(1 H,m), 5.20-5.60(1 H,m), 6.80-7.50(4H,m), 7.70-7.90 

(1H,m), 8.15-8.20(1 H,m), 8.25-8.40(2H,m), 8.50-8.80(1 H,m) 

ESI-MS(m/e):428[M+H] 

50 Example 579: 

6-(1-Acetyl-5-methylpyrrolidin-2-yl)-5-((6-chloropyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

[1252] The entitled compound was obtained as a pale yellow solid in the same method as in Example 578 or in 
55 accordance with the method or by combining it with an ordinary method but using 6-chloropyridin-3-ol. 

1 HNMR(CDC1 3 )5: 1 .20-2.60(10H,m), 4.05-4.65(1 H,m), 5.10-5.50(1H l m), 6.80-7.70(4H,m), 7.80-8.10(2H,m), 8.15-8.50 

(2H,m), 8.60-8.80(1 H,m), 10.80-1 1.30(1 H,m) 

ESI-MS(m/e):448[M+H] 
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Example 580: 

2- (5-((6-(1-Acetylpyrrolidin-2^ 

5 [1253] 20 mg of 2-mercaptoethanol and 10 mg of potassium carbonate were added in order to an N.N-dimethylfor- 
mamide (1 ml) solution of 20 mg of 6-(1-acetylpyrrolidin-2-yl)-5-(6-chloropy^ 

zole obtained in Example 504, and the reaction liquid was stirred at 120°C for 5 hours. After cooled, the reaction liquid 
was diluted with aqueous saturated sodium bicarbonate, extracted with chloroform, and the organic layer was dried with 
anhydrous magnesium sulfate, and the solvent was evaporated away under reduced pressure. The resulting residue 
10 was purified through partitioning thin-layer chromatography (Kieselgel™ 60F 254 , Art 5744 (by Merck), chloroform/meth- 
anol = 10/1) to obtain the entitled compound as a white solid. 

1 HNMR(CDCI 3 )5: 1.10-2.50(7H,m), 3.20-3.40(2H,m), 3.50-4.00(4H,m), 5.20-5.50(1 H,m), 6.80-7.70(5H,m), 7.80-7.95 

(1H,m), 8.10-8.50(2H,m), 8.50-8.70(1 H,m), 10.60-10.80(1H,m) 

ESI-MS(m/e):476[M+H] 

15 

Example 581: 

3- (5-((6-(1-Acetylpyrrolidin-2-yl)-2-pyridin-2-yH^ 

20 [1254] The entitled compound was obtained as a white solid in the same method as in Example 580 or in accordance 
with the method or by combining it with an ordinary method but using 3-mercaptopropan-1-ol. 

1 HNMR(CDCI 3 )5: 1.60-2.50(7H,m), 3.20-3.40(2H,m), 3.50-4.40(6H,m), 5.20-5.60(1 H,m), 6.80-7.70(5H,m), 7.80-7.95 

(1H,m), 8.20-8.50(2H,m), 8.50-8.70(1 H,m), 10.80-11. 20(1 H,m) 

ESI-MS(m/e):490[M+H] 

25 

Example 582: 

6-(1-Acetylpyrrolidin-2-yl)-2-(5-methylpyridin-2-yl)-5-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

30 [1255] The entitled compound was obtained as a pale yellow solid in the same method as in Example 462 or in 
accordance with the method or by combining it with an ordinary method but using 5-methylpicolinic acid. 
1 HNMR(CD 3 0D)8: 1.86 and 2.10 (total 3H, each s), 1.92-2.43(4H,m), 2.65 and 2.66 (total 3H, each s), 3.14 and 3.16 
(total 3H,each s), 3.62-3.96(2H,m), 5.25-5.32(1 H,m), 7.23 and 7.25 (total 2H, each d,J=8.8Hz), 7.20-7.58(3H,m), 7.95 
and 7.99 (total 2H, each d,J=8.8Hz), 8.38-8.42(1 H,m), 9.12-9.16(1 H,m) 

35 ESI-MS(m/e):491 [M+H] 

Example 583: 

6-(1-Acetylpyrrolidin-2-yl)-2-(5-methylpyrazin-2-yl)-5-(4-methanesulfonyl-phenoxy)-1H-benzimidazole 

40 

[1256] The entitled compound was obtained as a pale yellow solid in the same method as in Example 462 or in 
accordance with the method or by combining it with an ordinary method but using 5-methylpyrazine-2-carboxylic acid. 
1 HNMR(CD 3 OD)5: 1.87-2.45(7H,m), 2.66 and 2.67 (total 3H, each s), 3.14 and 3.16 (total 3H, each s), 3.63-4.00(2H, 
m), 5.26-5.34(1 H,m), 7.20-7.61 (4H,m), 7.96 and 7.99 (total 2H,each d,J=8.8Hz), 8.69(1 H,s), 9.32 and 9.34 (total 1H, 
45 each s) 

ESI-MS(m/e):492[M+H] 

Example 584: 

so 1-(4-((6-(1-Acetyl-3-fluoropyridin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)ethanone 

[1257] The entitled compound was obtained as an oily substance in the same method as in Example 575 or in ac- 
cordance with the method or by combining it with an ordinary method but using 1-(4-hydroxyphenyl)ethanone. 
1 HNMR(CDCI 3 )5: 1 .62-2.60(8H,m), 3.60-3.98,4.04-4.33 (total 2H,each m), 5.1 1-5.56(2H,m), 7.00-8.02(8H,m), 8.33-8.48 
55 (1H,m), 8.57-8.71 (1H,m), 10.76-11. 09(1 H,m) 
ESI-MS(m/e):459[M+H] 
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Example 585: 

6-(1-Acety1-3-fluoropyridin-2-yl)-M^ 

s [1258] The entitled compound was obtained as an oily substance in the same method as in Example 575 or in ac- 
cordance with the method or by combining it with an ordinary method but using 6-chloropyridin-3-ol. 
1 HNMR(CDCI 3 )5: 1.54-2.45(5H,m), 3.6(M.35(2H,m), 5.20-5.60(2H,m), 6.90-7.00,7.21-7.43,7.60-7.93 (total 6H, each 
m), 8.22-8.45(2H,m), S.SS-SJOOH.mJ.IO.eS-IO.gOOH.m) 
ESI-MS(m/e):452[M+H] 

10 

Example 586: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-(5-m 

15 [1259] The entitled compound was obtained as an oily substance in the same method as in Example 570 or in ac- 
cordance with the method or by combining it with an ordinary method but using 6-(5-methyl-[1 ,2,4]-oxadiazol-3-yl)pyridin- 
3-ol. 

1 HNMR(CDCI 3 )8: 1.60-2.47(7H,m), 2.57-2.73(3H,m), 3.57-3.93(2H,m), 5.21-5.48(1 H,m), 7.00-7.76(3H,m), 7.96-8.14 
(1H,m), 8.52-8.68(3H,m), 9.54-9.65(1 H,m), 10.70-11.02,11.53-10.66 (total 1H, each m) 
20 ESI-MS(m/e):483[M+H] 

Example 587: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-(methanesulfonyl)pyridin-3-yl)oxy)-2-pyrazin-2-yl-1H-benzimidazole 

25 

[1260] The entitled compound was obtained as an oily substance in the same method as in Example 570 or in ac- 
cordance with the method or by combining it with an ordinary method but using 6-(methanesulfonyl)pyridin-3-ol. 
1 HNMR(CDCI 3 )6: 1.51-2.47(7H,m), 3.14-3.27(3H,m), 3.58-3.92(2H > m), 5.14-5.40(1 H,m), 7.03-7.79(4H,m) 1 7.95-8.11 
(1H,m), 8.48-8.71 (2H,m), 9.56-9.66(1 H.m), 10.65-10.94,11.34-11.49 (total 1H, each m) 
30 ESI-MS(m/e):479[M+H] 

Example 588: 

1-(4-((6-(1-Acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)ethanone 

35 

[1261] The entitled compound was obtained as an oily substance in the same method as in Example 570 or in ac- 
cordance with the method or by combining it with an ordinary method but using 1-(4-hydroxyphenyl)ethanone. 
1 HNMR(CDCI 3 )5: 1.53-2.61 (10H,m), 3.51-3.93(2H,m), 5.14-5.47(1 H,m), 6.95-7.74(4H,m), 7.88-8.02(2H,m), 8.53-8.68 
(2H,m), 9.54-9.66(1 H.m), 10.60-10.88,11.43-11.54 (total 1H, each m) 
40 ESI-MS(m/e):442[M+H] 

Example 589: 

6-(1-Acetylpyrrolidin-2-yl)-5-((6-(difluoromethoxy)pyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

45 

[1262] The entitled compound was obtained as a pale yellow solid in the same method as in Example 338 (step 5) or 
in accordance with the method or by combining it with an ordinary method but using 6-(difluoromethoxy)pyridin-3-ol. 
1 HNMR(CD 3 OD)8: 1 .92 and 2.18 (total 3H, each s), 1 .98-2.57(4H,m), 3.65-4.00(2H,m), 5.41 -5.48(1 H,m), 7.03 and 7.07 
(total 1H, each d,J=8.8Hz), 7.00-7.72(5H,m), 7.94-8.00(1 H,m), 8.08(1 H,s), 8.25(1 H,t,J=7.4Hz), 8.73(1 H,s) 
so ESI-MS(m/e):466[M+H] 

Example 590: 

6-(1-Acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-5-(4-pyrazin-2-ylphenoxy)-1H-benzimidazole 

55 

[1263] The entitled compound was obtained as a white solid in the same method as in Example 526 or in accordance 
with the method or by combining it with an ordinary method but using 4-pyrazin-2-ylphenol. 

1 HNMR(CDCI 3 )8: 1.10-2.60(7H,m), 3.50-4.00(2H,m), 5.20-5.60(1 H,m), 6.70-7.80(4H,m), 7.90-8.20(2H,m), 8.50-8.80 
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(4H,m), 8.95-9.20(1 H,m), 9.50-9.75(1 H,m), 10.60-11. 40(1 H,m) 
ESI-MS(m/e):478[M+H] 

Example 591: 

5 

4_((6-(i-Acefylpyrrolidin-2-yl^ 

[1264] The entitled compound was obtained as a yellow oily substance in the same method as in Example 526 or in 
accordance with the method or by combining it with an ordinary method but using 4-cyanophenol. 
w 1HNMR(CDCI 3 )5: 1.50-2.50(7H,m), 3.50-3.90(2H,m), 5.05-5.50(1 H,m), 6.65-7.80(6H,m), 8.50-8.80(2H,m), 9.50-9.70 
(1H,m), 10.40-11. 20(1 H,m) 
ESI-MS(m/e):425[M+H] 

Example 592: 

15 

Methyl 4-((6-(1 -acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-1 H-benzimidazol-5-yl)oxy)benzoate 

[1265] The entitled compound was obtained as a yellow oily substance in the same method as in Example 526 or in 
accordance with the method or by combining it with an ordinary method but using methyl 4-hydroxybenzoate. 
20 1HNMR(CDCI 3 )8: 1.60-2.50(7H,m), 3.50-4.00(5H,m), 5.10-5.60(1 H,m), 6.70-7.80(4H,m) l 7.90-8.20(2H,m), 8.50-8.70 
(2H.m), 9.50-9.70(1 H,m), 10.60-11. 60(1 H,m) 
ESI-MS(m/e):458[M+H] 

Example 593: 

25 

2-(5-((2'-Fluorobiphenyi-4-yl)oxy)-2-py^ 

[1266] The entitled compound was obtained as a pale yellow solid in the same method as in Example 182 or in 
accordance with the method or by combining it with an ordinary method but using 2 , -fluorobiphenyl-4-ol. 
30 iHNMR(DMSO-d 6 )8: 1.60-2.60(4H,m), 3.20-4.20(2H,m), 5.10-5.30(1H,m), 5.60-5.90(2H,m), 6.90-7.70(1 1H,m), 
7.90-8.1 0(1 H,m), 8.20-8.40(1 H,m), 8.60-8.80(1 H,m) 
ESI-MS(m/e):494[M+H] 

Example 594: 

35 

6-(1-Acetylpyrrolidin-2-yl)-5-(4-(5-mefo 

[1267] The entitled compound was obtained as a white solid in the same method as in Example 526 or in accordance 
with the method or by combining it with an ordinary method but using 4-(5-methyl-[1 ,2,4]-oxadiazoi-3-yl)phenol. 
40 1HNMR(CDCI 3 )5: 1.60-2.80(1 OH, m), 3.50-4.00(2H,m), 5.15-5.60(1H,m), 6.70-7.80(5H,m), 7.90-8.20(2H,m), 8.50-8.70 
(1H,m), 9.50-9.70(1 H,m), 10.60-11. 50(1 H,m) 
ESI-MS(m/e):482[M+H] 

Example 595: 

45 

6-((2R,5S)-1-acetyl-5-methylpyrrolidin-2-yl)-5-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-yl-1H-benzimid 
(Step 1) Production of 2-fluoro-N-methoxy-N-methylbenzamide: 

50 [1268] 5.79 g of N-methoxy-N-methylamine hydrochloride and 12.4 g of 1-ethyl-3-(3'-dimethylaminopropyl)-carbodi- 
imide hydrochloride were added to a pyridine (80 ml) suspension of 1 0 g of 2-fluoro-4-nitrobenzoic acid, and the reaction 
liquid was stirred overnight at room temperature. Pyridine was evaporated away under reduced pressure, and water 
was added to it. The resulting deposit was taken out through filtration, washed with water, and dried to obtain the entitled 
compound as a pale yellow solid. 

55 

(Step 2) Production of 4-amino-2-fluoro-N-methoxy-N-methylbenzamide: 

[1269] 15.2 g of ammonium chloride and 8 g of iron powder were added to a suspension of 10.84 g of 2-fluoro-N- 
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methoxy-N-methylbenzamide in 60 ml of methanol and 30 ml of water, and the reaction liquid was heated under reflux 
for 3 hours. The reaction liquid was filtered through Celite, and the solvent was evaporated away under reduced pressure. 
The resulting residue was diluted with ethyl acetate, washed with water, and dried with anhydrous magnesium sulfate. 
The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel 
5 column chromatography (developing solvent: hexane/ethyl acetate = 9/1 to 1/2 to obtain the entitled compound as a 
brown oily substance. 

(Step 3) Production of N-(3-fiuoro-4-((N-methoxy-N-methylamino)carbonyl)phenyl)pyrazine-2-carboxamide: 

w [1270] 2.56 g of pyrazine-2-carboxylic acid and 4.66 g of 1 -ethyl-3-(3'-dimethylaminopropyl)-carbodiimide hydrochlo- 
ride were added to a pyridine (20 ml) solution of 3.7 g of 4-amino-2-fluoro-N-methoxy-N-methylbenzamide, and the 
reaction liquid was stirred at room temperature for 1 hour. Pyridine was evaporated away under reduced pressure, and 
the residue was diluted with ethyl acetate, washed with water, and dried with anhydrous magnesium sulfate. The solvent 
was evaporated away under reduced pressure, and the resulting solid was washed with a mixed solvent of ethyl acetate 

15 and hexane to obtain the entitled compound as a pale yellow solid. 

(Step 4) Production of N-(4-((4R)-4-((tert-butyl(dimethyl)silyl)oxy)-2-pentynoyl)-3-fluorophenyl)pyrazine-2-c^ 

[1271] 10.8 ml of n-butyllithium (2.46 M hexane solution was added to a tetrahydrofuran (80 ml) solution of 4.92 g of 
20 (3R)-3-(tert-butyl(dimethyl)silyl)oxy-1 -butyne at -78°C, and the reaction liquid was stirred at the same temperature for 1 
hour. A tetrahydrofuran (60 ml) solution of 2.7 g of N-(3-fluoro-4-((N-methoxy-N-methylamino)carbonyl)phenyl)pyrazine- 
2-carboxamide was added to it at -78°C, and the reaction liquid was heated up to room temperature and stirred for 2 
hours. Water was added to the reaction liquid, extracted with ethyl acetate, and dried with anhydrous magnesium sulfate. 
The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel 
25 column chromatography (developing solvent: hexane/ethyl acetate = 9/1 to 1/1) to obtain the entitled compound as a 
yellow solid. 

(Step 5) Production of N-(4-((4R)-4-((tert-butyl(dimethyl)silyl)o 

30 [1272] 100 mg of 10 % palladium-carbon catalyst was added to a solution of 513 mg of N-(4-((4R)-4-((tert-butyl 
(dimethyl)silyl)oxy)-2-pentynoyl)-3-fluorophenyl)pyrazine-2-carboxamide in 5 ml of tetrahydrofuran and 20 ml of ethanol, 
and the reaction liquid was stirred in a hydrogen atmosphere for 1 .5 hours. The catalyst was removed through filtration, 
the solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel 
column chromatography (developing solvent: hexane/ethyl acetate = 9/1 to 1/1) to obtain the entitled compound as a 

35 pale yellow solid. 

(Step 6) Production of N-(4-((4R)-1,4-dihydropentyl)-3-fluorophenyl)pyrazine-2-carboxamide: 

[1273] 89 mg of sodium borohydride was added to a solution of 340 mg of N-(4-((4R)-4-((tert-butyJ(dimethyl)silyl) 
40 oxy)-pentanoyl)-3-fiuorophenyl)pyrazine-2-carboxamide in a mixture of 10 ml of methanol and 5 ml of tetrahydrofuran, 
and the reaction liquid was stirred at room temperature for 30 minutes. The reaction liquid was distilled under reduced 
pressure, and the residue was diluted with ethyl acetate, washed with aqueous saturated ammonium chloride, and dried 
with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure to obtain a crude product. 
1 .18 ml of tetrabutylammonium fluoride (1 M tetrahydrofuran solution) was added to a tetrahydrofuran (6 ml) solution of 
45 the resulting crude product with cooling with ice, and the reaction liquid was stirred at room temperature for 2 hours. 
The solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel 
column chromatography (developing solvent: hexane/ethyl acetate = 1/1 to ethyl acetate) to obtain the entitled compound 
as a pale yellow solid. 

so (Step 7) Production of N-(4-((5S)-1-acetyl-5-methylpyrrolidin-2-yl)-3-fluorophenyl)pyrazine-2-carboxamide: 

[1274] 0.26 ml of triethylamine and 0.1 1 ml of methanesulfonyl chloride were added to a chloroform (6 ml) suspension 
of 147 mg of N-(4-((4R)-1,4-dihydropentyl)-3-fluorophenyl)pyrazine-2-carboxamide, and the reaction liquid was stirred 
at room temperature for 2 hours. The reaction liquid was diluted with chloroform, washed with aqueous saturated sodium 
55 bicarbonate, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure 
to obtain a crude product. 30 mg of sodium azide was added to a dimethylformamide (4 ml) solution pf the resulting 
crude product with cooling with ice, and the reaction liquid was stirred overnight at room temperature. The reaction liquid 
was diluted with ethyl acetate, washed with water and saturated saline, and dried with anhydrous magnesium sulfate. 
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The solvent was evaporated away under reduced pressure to obtain a crude product. 1 5 mg of copper sulfate pentahydrate 
and 52 mg of sodium borohydride were added to a methanol (5 ml) solution of the resulting crude product, and the 
reaction liquid was stirred at room temperature for 2 hours. 35 mg of sodium borohydride was added to it, and the reaction 
liquid was stirred for 30 minutes. Further, 35 mg of sodium borohydride was added to it, and the reaction liquid was 

5 stirred for 30 minutes. The solvent was evaporated away, and the residue was diluted with chloroform, washed with 
aqueous saturated sodium bicarbonate, and dried with anhydrous magnesium sulfate. The solvent was evaporated 
away under reduced pressure to obtain a crude product. 0.043 ml of acetic anhydride was added to a chloroform (4 ml) 
solution of the resulting crude product, and the solvent was evaporated away under reduced pressure and purified 
through partitioning thin-layer chromatography (Kieselgel™ 60F 25 4, Art 5744 (by Merck), ethyl acetate/methanol = 10/1 ) 

10 to obtain the entitled compound as a pale yellow oily substance. 

(Step 8) Production of N-(4-((2R,5SH-aretyl-5-methylpyrolidin-2^ 

[1275] 1 ml of fuming nitric acid was added to 59 mg of N-(4-((5S)-1-acetyl-5-methylpyrrolidin-2-yl)-3-fIuorophenyl) 
15 pyrazine-2-carboxamide at room temperature, and the reaction liquid was stirred at the same temperature for 30 minutes. 
The reaction liquid was diluted with chloroform, washed with aqueous saturated sodium bicarbonate, and dried with 
anhydrous magnesium sulfate. The solvent was evaporated away under reduce pressure, and purified through partitioning 
thin-layer chromatography (Kieselgel™ 6OF254, Art 5744 (by Merck), ethyl acetate) to obtain the entitled compound as 
a pale yellow oily substance. (Rf: trans form > cis form.) 

20 

(Step 9) Production of 6-((2R,5S)-1-acetyl-5-methylpyrrolidin-2^ 
benzimidazole: 

[1276] 9.2 mg of 4-methanesulfonyl-phenol and 26.2 mg of cesium carbonate were added to an N-methylpyrrolidinone 
25 (1 ml) solution of 10.4 mg of N-(4-((2R,5S)-1-acetyl-5-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyrazine-2-carboxa- 
mide, and the reaction liquid was stirred at 90°C for 1 hour. 60 mg of tin(ll) chloride dihydrate was added to it, and the 
reaction liquid was stirred at 90°C for 1 h our and at 100°C for 2 hours. Ethyl acetate and aqueous saturated sodium 
bicarbonate were added to the reaction liquid, the resulting deposit was removed through filtration, extracted with ethyl 
acetate, and the organic layer was washed with water and saturated saline, and dried with anhydrous magnesium sulfate. 
30 The solvent was evaporated away under reduced pressure, and purified through partitioning thin-layer chromatography 
(Kieselgel™ 60F 25 4, Art 5744 (by Merck), chloroform/methanol = 10/1 ) to obtain the entitled compound as a pale yellow 
oily substance. 

1 HNMR(CDCI 3 )5: 1.31 and 1.33 (total 3H, each d,J=6.0Hz), 1.55-2.60(7H,m), 3.03-3.10(3H,m), 4.25-4.62(1H,m), 
5.20-5.44(1 H,m), 7.01-7.68(4H,m), 7.85-7.97(2H,m), 8.57-8.69(2H,m), 9.56-9.63(1 H,m) 
35 ESI-MS(m/e):492[M+H] 

Example 596: 

N-methyl-2-(2-(5-(4-(2-methyl-2H-tetrazol-5-yl)ph 
40 oethanamine 

[1277] The entitled compound was obtained as a yellow oily substance in the same method as in Example 498 (step 
5) to (step 8) or in accordance with the method or by combining it with an ordinary method but using 2-methyl-2H-tetrazol- 

5- ylphenol. 

45 1HNMR(CDCI 3 )5: 1.80-2.50(7H,m), 2.90-4.00(4H,m), 4.30-4.50(3H,m), 5.10-5.65(1 H.m), 7.10(2H,m), 7.20-7.85(3H,m), 
7.80-7.95(1 H,m), 8.05-8.20(2H,m), 8.30-8.50(1 H,m), 8.50-8.70(1 H,m) 
ESI-MS(m/e):510[M+H] 

Example 597: 

50 

6- (1-Acetylpyrrolidin-2-yl)-5-((4-fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-1H-benzimidazole 

[1278] The entitled compound was obtained as a pale yellow solid in the same method as in Example 483 or in 
accordance with the method or by combining it with an ordinary method but using 4'-fluorophenyl-4-ol. 
55 1HNMR(CDCI 3 )5: 1.66-2.43(7H,m), 3.44-3.92(2H,m), 5.21 -5.60(1 H,m), 6.80-7.67(1 1H,m), 7.77-7.91 (1H,m), 8.30-8.43 
(1H,m), 8.53-8.67(1 H,m), 10.89-11. 43(1 H,m) 
ESI-MS(m/e):493 [M+H] 
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Example 598: 

6-(1-AretylpyrroNdin-2-yl)-5-((3'-fluorobiph 

5 [1279] The entitled compound was obtained as a pale yellow solid in the same method as in Example 483 or in 
accordance with the method or by combining it with an ordinary method but using 3'-fluorophenyl-4-ol. 
1 HNMR(CDCI 3 )8: 1.67-2.44(7H,m), 3.44-3.92(2H,m), 5.22-5.58(1 H.m), 6.92-7.68(1 1H,m), 7.78-7.93(1 H,m), 8.33-8.45 
(1H,m), 8.56-8.68(1 H,m), 10.88-11. 38(1 H,m) 
ESI-MS(m/e):493 [M+H] 

10 

Example 599: 

2-(5-((6-Cyanopyridin-3-yl)oxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidine-1-carboxamide 

15 [1280] The entitled compound was obtained as a white solid in the same method as in Example 162 and Example 
182 or in accordance with the method or by combining it with an ordinary method but using 6-cyanopyridin-3-ol. 
1 HNMR(CD 3 OD)5: 1.80-2.20(3H,m), 2.20-2.50(1 Urn), 3.40-3.60(1 H,m), 3.70-3.80(1 H f m), 4.80-5.30(1 H.m), 6.60-6.75 
(2H,m), 7.20-7.70(3H,m), 7.80-8.20(3H,m), 8.20-8.30(1 H,m), 8.50-8.65(1 H,m), 8.70-8.80(1 H,m) 
ESI-MS(m/e):426[M+H] 

20 

Example 600: 

6-((2R,5S)-1-acetyl-5-methylpyrroli^ 
benzimidazole 

25 

[1281] The entitled compound was obtained as a pale yellow solid in the same method as in Example 595 (step 9) or 
in accordance with the method or by combining it with an ordinary method but using N-(4-((2R,5S)-1-acetyl-5-methyl- 
pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyrazine-2-carboxamide obtained in Example 595 (step 8) and 4-(5-me- 
thyl-[1,2,4]-oxadiazol-3-yl)phenol. 
30 1HNMR(CDCI 3 )5: 1 .33 and 1 .34 (total 3H, each d,J=6.0Hz), 1 .55-2.60(7H,m), 2.68 and 2.70 (total 3H, each s), 4.26-4.62 
(1H,m), 5.28-5.49(1 H,m), 7.03-8.12(4H,m), 8.40-8.69(3H,m), 9.57-9.63(1 H,m) 
ESI-MS(m/e):497[M+H] 

Example 601: 

35 

6-(1-Acetylpyrrolidin-2-yl)-2-(5-methyipyrazin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl)-phenoxy)- 

[1282] The entitled compound was obtained as a pale yellow solid in the same method as in Example 306 or in 
accordance with the method or by combining it with an ordinary method but using 4-(2-methyl-2H-tetrazol-5-yl)phenol 
40 and 5-methylpyrazine-2-carboxylic acid. 

1 HNMR(CD 3 OD)5: 1.88-2.48(7H,m), 2.63 and 2.64 (total 3H, each s), 3.61-3.99(2H,m), 4.41 and 4.42 (total 3H, each 
s), 5.37-5.4(1 H,m), 7.15-7.55(2H,m), 7.17(2H.d,J=8.8Hz) t 8.08 and 8.11 (total 2H, each d,J=8.8Hz), 8.64(1H,s), 9.27 
and 9.29 (total 1H, each s) 
ESI-MS(m/e):496[M+H] 

45 

Example 602: 

6-(1-Acetyl-4-methylpyrrolidin-2-yl)-5-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazole (Step 1 ) Produc- 
tion of N-(3-fluoro-4-(3-methyl-3-butenoyl)phenyl)pyridine-2-carboxamide: 

50 

[1283] 9.89 ml of (2-methyl-2-propen-1-yl)magnesium chloride (0.50 M tetrahydrofuran solution) was added to a tet- 
rahydrofuran (10 ml) solution of 500 mg of N-(3-fluoro-4-((methoxy(methyl)amino)carbonyl)phenyl)pyridine-2-carboxa- 
mide obtained in the same method as in Example 145 (step 3) or in accordance with the method or by combining it with 
an ordinary method but using pyridine-2-carboxylic acid, with cooling with ice. The reaction liquid was stirred for 3 hours 
55 with cooling with ice, and then water was poured into the reaction solution, extracted with ethyl acetate and dried with 
anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was 
purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 3/1 ) to obtain the entitled 
compound. 
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(Step 2) Production of N-(3-fluoro^-(1-hydroxy-3-methyl-3-bute^^ 

[1284] 88.8 mg of sodium borohydride was added to a methanol (5 ml) solution of 280 mg of N-(3-fluoro-4-(3-methyl- 
3-butenoyl)phenyl)pyridine-2-carboxamide. The reaction liquid was stirred at room temperature for 3 hours, and then 
5 poured into an aqueous saturated ammonium chloride solution, extracted with ethyl acetate, and dried with anhydrous 
sodium sulfate. The solvent was evaporated away under reduced pressure, and the resulting residue was purified through 
silica gel column chromatography (developing solvent: hexane/ethyl acetate = 2/1) to obtain the entitled compound. 

(Step 3) Production of N-(4-(1 ,4-dihydroxy-3-methylbutyl)-3-fluorophenyl)pyridine-2-carboxamide: 

10 

[1285] 1.20 ml of borane-methyl sulfide complex (1 M dichloromethane solution) was added to a tetrahydrofuran (5 
ml) solution of 0.082 ml of cyclohexene with cooling with ice. The reaction liquid was stirred for 10 minutes with cooling 
with ice, and a tetrahydrofuran (3 ml) solution of 301 mg of N-(3-fluoro-4-(1-hydroxy-3-methyl-3-buten-1-yl)phenyl) 
pyridine-2-carboxamide was added to it, and the reaction liquid was stirred at room temperature for 1 hour. 0.50 ml of 
15 aqueous 5 N sodium hydroxide solution and aqueous 35 % hydrogen peroxide solution were added in order to the 
reaction liquid, and stirred at room temperature for 10 minutes. The reaction liquid was poured into an aqueous saturated 
ammonium chloride solution, extracted with ethyl acetate, and dried with anhydrous sodium sulfate. The solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: chloroform/methanol = 9/1) to obtain the entitled compound. 

20 

(Step 4) Production of N-(3-fluoro-4-(4-methylpyrrolidin-2-yl)phenyl)pyridine-2-carboxamide: 

[1286] 0.62 ml of triethylamine and 0.23 ml of methanesulfonyl chloride were added in order to a chloroform (5 ml) 
solution of 236 mg of N^-tl^-dihydroxy-S-methylbutylJ-S-fluorophenylJpyridine^-carboxamide, with cooling with ice, 

25 and the reaction liquid was stirred at room temperature for 3 hours. The reaction liquid was poured into aqueous saturated 
sodium bicarbonate, extracted with chloroform, and dried with anhydrous sodium sulfate. The solvent was evaporated 
away under reduced pressure to obtain a crude product. 53.0 mg of sodium azide was added to a dimethylformamide 
(3 ml) solution of the resulting crude product, with cooling with ice. The reaction liquid was stirred for 30 minutes with 
cooling with ice, and stirred at room temperature for 3 hours. The reaction liquid was diluted with ethyl acetate, washed 

30 with water, and dried with anhydrous sodium sulfate. The solvent was evaporated away under reduced pressure to 
obtain a crude product. 20 mg of copper sulfate pentahydrate and 168 mg of sodium borohydride were added in order 
to a methanol (4 ml) solution of the resulting crude product. The reaction liquid was stirred at room temperature for 4 
hours, and then poured into aqueous saturated sodium bicarbonate, extracted with chloroform, and dried with anhydrous 
sodium sulfate. The solvent was evaporated away under reduced pressure to obtain a crude product. 0.050 ml of acetic 

35 anhydride was added to a chloroform (3 ml) solution of the resulting crude product, and the reaction liquid was stirred 
at room temperature for 30 minutes. The solvent was evaporated away under reduced pressure, and the residue was 
purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 1/3) to obtain the entitled 
compound. 

*o (Step 5) Production of N-(4-(1-acetyl-4-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyridine-2-carboxamide: 

[1287] 1 ml of fuming nitric acid was added to 70.7 mg of N-(3-fluoro-4-(4-methylpyrrolidin-2-yl)phenyl)pyridine-2- 
carboxamide, and the reaction liquid was stirred at room temperature for 10 minutes. The reaction liquid was poured 
into aqueous saturated sodium bicarbonate, extracted with ethyl acetate, and dried with anhydrous sodium sulfate. The 
45 solvent was evaporated away under reduced pressure, and the resulting residue was purified through silica gel column 
chromatography (developing solvent: hexane/ethyl acetate = 1/2) to obtain the entitled compound. 

(Step 6) Production of 6-(1-acetyl-4-methylpyrrolidin-2-yl)-5-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1 H-benzimi- 
dazole: 

50 

[1288] 13.4 mg of 4-(methanesulfonyl)phenol and 44.9 mg of cesium carbonate were added in order to an N-methyl- 
pyrrolidinone (2 ml) solution of 1 5 mg of N-(4-(1-acetyl-4-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyridine-2-carbox- 
amide, and the reaction liquid was stirred at 90°C for 1 hour. 43.8 mg of tin chloride dihydrate was added to the reaction 
liquid, then heated up to 100°C and stirred for 2 hours. The reaction liquid was dissolved in ethyl acetate, washed with 
55 aqueous saturated sodium bicarbonate, and dried with anhydrous sodium sulfate. The solvent was evaporated away 
under reduced pressure, and the resulting residue was purified through partitioning thin-layer chromatography 
(Kieselgel™ 6OF254, Art 5744 (by Merck), chloroform/methanol = 9/1) to obtain the entitled compound as a white solid. 
1 HNMR(CDCI 3 )8: 0.80-2.63(9H,m), 3.00-4.40(2H,m), 3.05 and 3.08 (total 3H, each s), 5.03-5.43(1 H.m), 7.00-7.73(5H, 
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m), 7.83-7.98(3H,m), 8.33-8.43(1 H,m), 8.62-8.70(1 H,m), 10.62-10.80(1 H,m) ESI-MS(m/e):491 [M+H] 
Example 603: 
5 6-((2R,SSH-acetYl-5-methylpyrolidm^ 

[1289] The entitled compound was obtained as a pale yellow oily substance in the same method as in Example 595 
(step 9) or in accordance with the method or by combining it with an ordinary method but using N-(4-((2R,5S)-1-acetyl- 
5-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl)pyra2ine-2-carboxamide obtained in Example 595 (step 8) and 6-(meth- 
10 oxy methyl ) py rid i n-3-ol . 

1HNMR(CDCI 3 )8: 1.10-2.22(10H,m), 3.48 and 3.50 (total 3H, each s), 4.26-4.62(1 H,m), 4.57 and 4.59 (total 2H. each 

s), 5.33-5.52(1 H,m), 7.20-7.50(4H,m), 8.40-8.70(3H,m) 1 9.57-9.63(1 H,m) 

ESI-MS(m/e):459[M+H] 

15 Reference Example 1 : 

[1 ,2,41Thiadiazole-5-carboxylic acid 

[1290] 2 ml of N,N-dimethylformamide dimethylacetal was added to a chloroform (10 ml) solution of 1 g of ethyl 
20 thioxamate, and the reaction liquid was stirred at room temperature for 4 hours. The solvent was evaporated away under 
reduced pressure, and the resulting residue was purified through silica gel column chromatography (developing solvent: 
hexane/ethyl acetate = 9/1 to 1/2) to obtain 1 .1 g of an amidine compound as a red oily substance. 
[1291] An ethanol (20 ml) solution of 721 mg of hydroxylamine-O-sulfonic acid was added to an ethanol (18 ml) solution 
of 1.09 g of the amidine compound and 0.95 ml of pyridine, and the reaction liquid was stirred overnight at room 
25 temperature. The solvent was evaporated away under reduced pressure, and the residue was diluted with ethyl acetate, 
washed with aqueous saturated sodium bicarbonate, and dried with anhydrous magnesium sulfate. The solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: hexane/ethyl acetate = 9/1 ) to obtain ethyl [1 ,2,4]thiadiazole-5-carboxylate as a pale yellow 
oily substance. 5.7 ml of aqueous 1 N sodium hydroxide solution was added to a methanol (8 ml) solution of 300 mg of 
30 the resulting ethyl [1,2,4]thiadiazole-5-carboxylate, and the reaction liquid was stirred overnight at room temperature. 
The reaction liquid was distilled under reduced pressure, and the residue was neutralized with 2 N hydrochloric acid. 
The reaction liquid was distilled under reduced pressure, and the residue was washed with chloroform/methanol = 10/1, 
and the resulting organic layer was distilled under reduced pressure to obtain the entitled compound as a white solid. 
Reference Example 2: 

35 

2- Difluoromethoxy-pyfidin-3-ol 

[1292] 2.1 g of sodium carbonate and 1 .24 ml of difluorofluorosulfonylacetic acid was added to an acetonitrile (40 ml) 
suspension of 2 g of 3-benzyloxy-2-hydroxypyridine, and the reaction liquid was stirred at room temperature for 1 hour, 

to and then the solvent was evaporated away under reduced pressure. The residue was diluted with ethyl acetate, washed 
with water, and dried with anhydrous magnesium sulfate. The solvent was evaporated away under reduced pressure, 
and the resulting residue was purified through silica gel column chromatography (developing solvent: hexane/ethyl 
acetate = 9/1 to 4/1 ) to obtain a difluoromethoxy compound as a pale yellow oily substance. 500 mg of 1 0 % palladium- 
carbon catalyst was added to a methanol (25 ml) solution of 2.38 g of the difluoromethoxy compound, and the reaction 

45 liquid was stirred in a hydrogen atmosphere at room temperature for 1 hour. The catalyst was removed through filtration 
through Celite, and the solvent was evaporated away under reduced pressure to obtain the entitled compound as a pale 
purple oily substance. 
Reference Example 3: 

50 6-Methanesulfonyl-pyridin-3-ol 

[1293] 6.6 g of bis(pinacolate)diboron, 5.9 g of potassium acetate and 980 mg of (1,1'-bis(diphenylphosphino)fer- 
rocene)dichloropalladium(ll) dichloromethane complex were added to a dimethylsulfoxide (80 ml) solution of 4.72 g of 

3- bromo-6-methanesulfonyl-pyridine, and the reaction liquid was stirred at 80°C for 2 hours. Ethyl acetate and water 
55 were added to the reaction liquid, the insoluble substance was removed through filtration through Celite, and the organic 

layer was separated. The organic layer was washed with water and saturated saline, and dried with anhydrous magnesium 
sulfate, and the solvent was evaporated away under reduced pressure. 60 ml of aqueous 5 N sodium hydroxide solution 
and 30 ml of aqueous 30 % hydrogen peroxide solution were added to a tetrahydrofuran (200 ml) solution of the resulting 
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residue at 0°C, and the reaction liquid was stirred overnight at room temperature. The reaction liquid was diluted with 
diethyl ether, and washed with water. The aqueous layer was made acidic with 5 N hydrochloric acid, and extracted with 
ethyl acetate. The organic layer was dried with anhydrous magnesium sulfate, and the solvent was evaporated away 
under reduced pressure. The resulting residue was washed with a mixed solvent of chloroform and hexane to obtain 
s the entitled compound as a brown solid. 
Reference Example 4: 

6-Ethanesulfonyl-pyridin-3-ol 

10 [1294] The entitled compound was obtained in the same method as in Reference Example 3 or in accordance with 
the method or by combining it with an ordinary method but using 3-chloro-6-ethanesulfonyl-pyridine. 

Reference Example 5: 

15 (2R,4RH-hydroxy-pyrrolidine-2-carboxylic acid methoxy-methylamide 

(Step 1) Production of (2R,4R)-4-(tert-butyl-diphenyl-silanyloxy)-pyrroIidine-1,2-dicarboxylic acid 1-benzyl ester: 

[1295] 2.32 g of tert-butyldiphenylsilyl chloride and 2.32 g of imidazole were added in order to a dimethylformamide 
20 (60 ml) solution of 3.61 g of (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-benzyl ester, and the reaction liquid 
was stirred overnight at room temperature. The reaction liquid was diluted with ethyl acetate, washed with aqueous 
saturated ammonium chloride and saturated saline in order, and dried with anhydrous sodium sulfate. The solvent was 
evaporated away under reduced pressure, and the resulting residue was purified through silica gel column chromatog- 
raphy (developing solvent: hexane/ethyl acetate = 1/2) to obtain the entitled compound. 

25 

(Step 2) Production of benzyl (2R,4R)-4-(tert-butyl-diphenyl-siianyloxy)-2-(methoxy-methylcarbamoyl)-pyrrolidine-1-car- 
boxylate: 

[1296] 1.50 g of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride and 761 mg of O.N-dimethylhydroxy- 
30 lamine hydrochloride were added in order to a pyridine (30 ml) solution of 2.62 g of (2R,4R)-4-(tert-butyl-diphenyl- 
silanyloxy)-pyrrolidine-1,2-dicarboxylic acid 1-benzyl ester obtained in (step 1), and the reaction liquid was stirred over- 
night at room temperature. The solvent of the reaction liquid was evaporated away under reduced pressure, and the 
resulting residue was purified through silica gel column chromatography (developing solvent: hexane/ethyl acetate = 
1/1) to obtain the entitled compound. 

35 

(Step 3) Production of benzyl (2R,4R)-4-hydroxy-2-methoxy-methyl-carbamoyl-pyrrolidine-1-carboxylate: 

[1297] 7.46 ml of tetrabutylammonium fluoride (1 M tetrahydrofuran solution) was added to a tetrahydrofuran (30 ml) 
solution of 2.04 g of benzyl (2R,4R)-4-(tert-butyl-diphenyl-silanyloxy)-2-(methoxy-methyl-carbamoyl)-pyrrolidine-1-car- 
40 boxylate obtained in (step 2), and the reaction liquid was stirred at room temperature for 20 minutes. The solvent of the 
reaction liquid was evaporated away under reduced pressure, and the resulting residue was purified through silica gel 
column chromatography (developing solvent: hexane/ethyl acetate = 1/3) to obtain the entitled compound. 

(Step 4) Production of (2R,4R)-4-hydroxy-pyrrolidine-2-carboxylic acid methoxy-methylamide: 

45 

[1298] 100 mg of 1 0 % palladium-carbon catalyst was added to an ethanol (20 ml) solution of 600 mg of benzyl (2R, 
4R)-4-hydroxy-2-methoxy-methyl-carbamoyl-pyrrolidine-1-carboxylate obtained in (step 3), and the reaction liquid was 
stirred overnight in a hydrogen atmosphere. The catalyst was removed through filtration through Celite, and the solvent 
was evaporated away under reduced pressure to obtain the entitled compound. 

50 

INDUSTRIAL APPLICABILITY 

[1299] The substituted benzimidazole derivatives of formula (I-0) of the invention have an excellent glucokinase activity, 
and are useful in the field of medicines for remedy and/or prevention of diabetes, complications of diabetes or obesity. 

55 
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Claims 

1 . A compound of a formula (I-0): 




or a pharmaceutical^ acceptable salt thereof, wherein: 
X represents a carbon atom or a nitrogen atom; 

X 1f X 2 , X 3 and X 4 each independently represent a carbon atom or a nitrogen atom; 

the ring A represents a 5- or 6-membered nitrogen-containing aromatic hetero ring of a formula (II), optionally 
having, in the ring, from 1 to 3 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom 
and an oxygen atom but excepting the nitrogen atom of N* in formula II: 




or represents a twin-ring of the nitrogen-containing aromatic hetero ring condensed with a phenyl or a pyridyl; 
R 1 represents an aryl, or represents a 4- to 10-membered, monocyclic or twin-cyclic hetero ring having, in the 
ring, from 1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and 
an oxygen atom and R 1 may be independently substituted with from 1 to 3 R 4 's, and when said hetero ring is 
an aliphatic hetero ring, then it may have 1 or 2 double bonds; 

R 2 independently represents a hydroxy, a formyl, -CH 3 . a F a , -OCH 3 . a F a , an amino, CN, a halogen, a alkyl 
or-fCH^OH; 

R 3 represents a -C^ alkyl, -(CH 2 ) 1 ^-OH, a -CfCO-OC^ alkyl, a -(CH 2 ) 1 _ 6 -OC 1 _ 6 alkyl, -(CH 2 ) 1 . 6 -NH 2 , a cyano, 

a -C^OJ-C^ alkyl, a halogen, a -C 2 ^ alkenyl, an -OC^ alkyl, -COOH, -OH or an oxo; 

R 4 independently represents a -C 1-6 alkyl and the alkyl may be substituted with the same or different, from 1 

to 3 hydroxyls, halogens, -OC(0)-C 1 . 6 alkyls and the alkyl may be substituted with from 1 to 3 halogens or 

-OC^e alkyls, 

a -C3_ 7 cycloalkyl, 

a -C 2 _e alkenyl, 

-C(0)-N(R 51 )R 52 , 

-S(0) 2 -N(R51)R52 | 

an -O-C^ alkyl and the C 1>6 alkyl may be substituted with a halogen or N(R 51 )R 52 , 
an -SfO^-C^ alkyl, 

a -CfOJ-C-,^ alkyl and the C 1-6 alkyl may be substituted with a halogen, an amino, CN, a hydroxy, an -O-C^ 

alkyl, -CH 3 _ a F a , an -OCfOH^ alkyl, an -NfC^ alkyl)C(0)0-C 1 . 6 alkyl, an -NH-C(0)0-C 1 . 6 alkyl, a phenyl, -N 

(R 51 )R 52 , an -NH-CfOJ-C^ alkyl, an -NfC^ alkyl)-C(0)-C^ alkyl or an -NH-SfO^-C^ alkyl, 

a -C(S)-C 3 _ 7 cycloalkyl, 

a -C(S)-C^ alkyl, 

a-CfOHD-C^alkyl, 

-(CH 2 ) 0 ^-N(R53)-C(O)-R54, 

-N(R 53 )-C(0)-0-R 54 , 

a -C(0)-aryl optionally substituted with a halogen, 
a -C(0)-aromatic hetero ring, 
a -C(0)-aliphatic hetero ring, 
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a hetero ring and the hetero ring may be substituted with a -C^ alkyl optionally substituted with a halogen or 
an -O-C^alkyl, 

a phenyl optionally substituted with a halogen, a -C 1-6 alkyl, ah -O-C^ alkyl, 

a halogen, CN, a formyl, COOH, an amino, an oxo, a hydroxy, a hydroxyamidino or a nitro; 

R 51 and R 52 each independently represent a hydrogen atom, a -C^ alkyl; or the nitrogen atom, R 51 and R 52 

together form a 4- to 7-membered hetero ring; 

R 53 represents a hydrogen atom or a -Cj^ alkyl, 

R 54 represents a -C^ alkyl, or 

the alkyls for R 53 and R 54 and -N-C(O)- together form a 4- to 7-membered nitrogen-containing aliphatic hetero 
ring, or 

the alkyls for R 53 and R 54 and -N-C(0)-0- together form a 4- to 7-membered nitrogen-containing aliphatic hetero 
ring and the aliphatic hetero ring may be substituted with an oxo, or the aliphatic hetero ring may have 1 or 2 
double bonds in the ring; 

X 5 represents -0-, -S-, -S(O)-, -S(0) 2 -, a single bond or an -O-C^-alkyl; 
a independently indicates an integer of 1, 2 or 3; 
q indicates an integer of from 0 to 2; 
m indicates an integer of from 0 to 2; 

excepting a case where one of X 5 's is -0-, -S-, -S(O)- or -S(0) 2 -, and the other of X 5 's is a single bond, and R 1 
is an aryl optionally substituted with from 1 to 3 R 4 's, or a nitrogen-containing aromatic hetero ring having from 
1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom, a 
case where Xg's are both single bonds, or a case where R 1 's are both aliphatic hetero rings. 

A compound as claimed in claim 1 , or a pharmaceutical^ acceptable salt thereof, wherein X A to X 4 are all carbon 
atoms. 

A compound as claimed in claim 1 , or a pharmaceutical^ acceptable salt thereof, wherein X$ is -0-, -S-, -S(O)-, -S 
(0) 2 - or a single bond. 

A compound as claimed in 1, which is represented by a formula (1-1): 



or a pharmaceutical^ acceptable salt therof, wherein: 

R 1 1 represents a phenyl optionally substituted with from 1 to 3 R 4 's, or represents a 5- or 6-membered nitrogen- 
containing aromatic hetero ring having from 1 to 4 hetero atoms selected from a group consisting of a nitrogen 
atom, a sulfur atom and an oxygen atom and the nitrogen-containing aromatic hetero ring may be substituted 
with from 1 to 3 R 4 's; and X 51 represents -0-, -S-, -S(O)- or -S(0) 2 -; and the other symbols have the same 
meanings as above. 

A compound as claimed in claim 4, or a pharmaceutical ly acceptable salt thereof, wherein R 11 's are both phenyls 
optionally substituted with from 1 to 3 R 4 's. 

A compound as claimed in claim 4,or a pharmaceutical^ acceptable salt thereof, wherein R 11 's are both 5- or 6- 
membered nitrogen-containing aromatic hetero rings having from 1 to 4 hetero atoms selected from a group consisting 
of a nitrogen atom, a sulfur atom and an oxygen atom and the nitrogen-containing aromatic hetero ring may be 
substituted with from 1 to 3 R 4 's. 

A compound as claimed in claim 4, or a pharmaceutical^ acceptable salt thereof, wherein one of R 11 's is a phenyl 
optionally substituted with from 1 to 3 R 4 's, and the other of R 1 1 's is a 5- or 6-membered nitrogen-containing aromatic 
hetero ring having from 1 to 4 hetero atoms selected from a group consisting of a nitrogen atom, a sulfur atom and 




(i-i) 
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an oxygen atom and the nitrogen-containing aromatic hetero ring may be substituted with from 1 to 3 R 4 's. 
8. A compound as claimed in claim 1, which is represented by a formula (I-2): 

5 



10 




(1-2) 

15 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R 11 represents a phenyl optionally substituted with from 1 to 3 R 4 's, or represents a 5- or 6-membered nitrogen- 
containing aromatic hetero ring having from 1 to 4 hetero atoms selected from a group consisting of a nitrogen 
20 atom, a sulfur atom and an oxygen atom and the nitrogen-containing aromatic hetero ring may be substituted 

with from 1 to 3 R 4 's; and 

R 12 represents a 4- to 7-membered nitrogen-containing hetero ring having, as the hetero atom constituting the 
hetero ring, at least one nitrogen atom and optionally having, as the other hetero atoms, from 1 to 4 hetero 
atoms selected from a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom and 
25 R12 ma y be substituted with from 1 to 3 R 4 's, and when the hetero ring is an aliphatic hetero ring, then it may 

have 1 or 2 double bonds; 
X 51 represents -0-, -S-, -S(O)- or -S(0) 2 -; 

X 52 represents -0-, -S-, -S(O)-, -S(0) 2 - or a single bond; and the other symbols have the same meanings as 
above. 

30 

9. A compound as claimed in claim 8, or a pharmaceutical^ acceptable salt thereof, wherein R 12 represents a 4- to 
7-membered saturated nitrogen-containing aliphatic hetero ring having, as the hetero atom constituting the hetero 
ring, at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from 
a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom and the nitrogen-containing aliphatic hetero 

35 ring may be substituted with from 1 to 3 R 4 's, and X 52 is a single bond; or R 12 represents a 5- to 7-membered 

nitrogen-containing aliphatic hetero ring having, as the atom constituting the hetero ring, at least one nitrogen atom 
and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from a group consisting of a nitrogen 
atom, a sulfur atom and an oxygen atom, and having, in the ring, 1 or 2 double bonds and the 5- to 7-membered 
hetero ring may be substituted with from 1 to 3 R 4 's, and X 52 is -0-, -S-, -S(O)- or -S(0) 2 -. 

40 

10. A compound as claimed in claim 8, or a pharmaceutical^ acceptable salt thereof, wherein R 12 represents a 4- to 
7-membered saturated nitrogen-containing aliphatic hetero ring having, as the hetero atom constituting the hetero 
ring, at least one nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from 
a group consisting of a nitrogen atom, a sulfur atom and an oxygen atom and the nitrogen-containing aliphatic hetero 

45 ring may be substituted with from 1 to 3 R 4 's, and X 52 is a single bond. 

11. A compound as claimed in claim 8, or a pharmaceutical ly acceptable salt thereof, wherein R 12 represents a 5- to 
7-membered nitrogen-containing aliphatic hetero ring having, as the atom constituting the hetero ring, at least one 
nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from a group consisting 

so of a nitrogen atom, a sulfur atom and an oxygen atom, and having, in the ring, 1 or 2 double bonds and the 5- to 7- 

membered hetero ring may be substituted with from 1 to 3 R 4 's, and X 52 is -0-, -S-, -S(O)- or -S(0) 2 -. 

12. A compound as claimed in claim 8, or a pharmaceutical^ acceptable salt thereof, wherein R 12 represents a 5- to 
7-membered nitrogen-containing aliphatic hetero ring having, as the atom constituting the hetero ring, at least one 

55 nitrogen atom and optionally having, as the other hetero atoms, 1 or 2 hetero atoms selected from a group consisting 

of a nitrogen atom, a sulfur atom and an oxygen atom, and having, in the ring, 1 or 2 double bonds and the nitrogen- 
containing aliphatic hetero ring may be substituted with from 1 to 3 R 4 's, and X 52 is -0-. 
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13. A compound as claimed in claim 3, or a pharmaceutical^ acceptable salt thereof of formula (1-1), which is represented 
by a formula (1-11): 



1 Xg 

Ml 




H 



(11 -Xsi 



0-11) 



and in the formula, the symbols have the same meanings as above. 

14. A compound as claimed in claim 13, or a pharmaceutical^ acceptable salt thereof, wherein ^'s are both -0-; 

15. A compound or a pharmaceutical^ acceptable salt thereof of formula (1-1) which is represented by a formula (1-12): 



R 11 -Xs 





fl-12) 



and in the formula, the symbols have the same meanings as above. 

16. A compound as claimed in claim 15, or a pharmaceutical^ acceptable salt thereof, wherein X^'s are both -0-. 

17. A compound as claimed in claim 10, or a pharmaceutical^ acceptable salt thereof, wherein R 12 is represented by 
a formula (111-1): 



n R 41 
(111-1) 



or a formula (III-2): 



(III-2) 



and the formulae, n indicates an integer of from 1 to 3; R 41 has the same meaning as that of R 4 . 

18. A compound as claimed in any one of claims 1 to 17, or a pharmaceutical ly acceptable salt thereof, wherein the 
ring A is a thiazolyl, an imidazolyl, an isothiazoiyl, a thiadiazolyl, an oxadiazolyl, a triazolyl, an oxazolyl, an isoxazolyl, 
a pyrazinyl, a pyridyl, a pyridazinyl, a pyrazolyl or a pyrimidinyl, which may be substituted with from 1 to 3 R 4 's. 



19. A compound of formula (I-0), which is the following compound: 
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5-(4-methanesulfonyl-phenoxy)-2-pyr^ 

5-(2^rbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-(m 

5-(2-carbamoyl-phenoxy)-2-pyrazin-2-yl-6^ 

5-(2-fluor<>phenoxy)-2-pyridirv2-yl-6-(6-meto^ 

5-(2-difluoromethoxy-pyridin-3-yloxy)^-(6Hm^^ 

5-(2^ifluoromethoxy-pyridin-3-yloxy)-6-(6-m 

5-(2-difiuoromethoxy-pyridin-3-yloxy)-6-(6-m 

benzimidazote, 

5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6^^ 

5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethan^^ 

5-(2-fluoro-phenoxy)-2-(1H-pyrazol-3-yl)-6-(6-eta^ 

5-(2,3-difluorc^phenoxy)-2-(1-methyl-1H-pyrazol-3-yl)-6-(6-ethanesulfonyl-p 
5-(2,4KJifluoro-phenoxy)-2-pyrazin-2-y^ 

5-(2,5^ifluor<>phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy>-^ 
5-(2,6<iifluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H-bera 
5-(2,6-difluoro-phenoxy)-2-(1-methyl-1H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-^^ 
5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfo^ 

5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyrazin-2-yl-1H-ben 

5-(2K;hloropyridin-3-yloxy)-6-(6-ethanesulfony^ 

5-(2^hloropyridin-3-yloxy)-6-(6-ethanesulfony^ 

5-(2^yanopyridin-3-yloxy)-6-(6-ethanesulfony^ 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-eta^ 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazm 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin^ 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyrazin-2-yl-1H 

5-(2,6<lifluoro-phenoxy)-2-pyridin-2-yl-6-(6-meto^ 

5-(2-c^rbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-y!o 

5-(2-fluoro-6-cyano-phenoxy)-2-pyridi^ 

5-(2-fl uoro-6-carba moyl-phenoxy)-2-py rid in-2-y l-6-(6-ethanesu Ifonyl-py rid i n-3-yloxy)-1 H-benzimidazole, 
5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(4^ 

5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-1H 

5-(2-fiuoro-6-(tetrazol-5-yl)-phenoxy)-2-pyrazin-2-yl-6-^^^ 

5-(2-difluoromethoxypyridin-3-yloxy)-6-{3-chloro-4-m 

zole, 

4-(2-fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-methanesulfonyl-phenoxy)-1 H-benzimidazole, 
4-(2,6-difluoro-phenoxy)-6-(6-methanesulfonyl-pyridin^ 

4-(2,6-difluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzim 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-b 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-p^^ 

4-(1-methyl-2-oxo-1 J 2-dihydro-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyri 
zole, 

4-(2,6-difiuorchphenoxy)-6-(6-ethanesulfonyi-pyridin-3-yloxy)-2-(1H-pyrazol-3-yl)^ 

4-(2-fluoro-phenoxy)-6-(6-ethanesuIfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-benzim 

4-(2,3-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H-ben 

4-(2,5-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-1H-benzim 

4-(2-cyancn6-fluoro-phenoxy)-6-(6-ethanesuifonyl-py^ 

4-(2-cyano-6-fluoro-phenoxy)-6-(6-methanesufo^ 

4-(2-cyanch6-fluoro-phenoxy)-6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-1H 
1-(2-(6-(5-bromo-pyridin-2-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin^ 
1-(2-(6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyrM^ 
1-(2-(6-(4-hydroxymethyl-phenoxy)-2-pyridin-2-^^^ 

1- (2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin 

2- (6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin 
2-hydroxy-1-(2-(6-(4-methanesulfonyl-1-phenoxy)-2-pyri^^ 

anone, 

1-(2-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-py^^ 

1- (2-(6-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-y^ 

2- fluoro-1-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-p 
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5- (6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazole-5-yloxy)pyridi 
1-(2-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H^ 

anone, 

1-(2-(6-(4-methanesulfonyl-pheno^ 

1-(4-fluoro-2-(6-(4-methanesulfonyl-phenoxy)-2-p^ 

N-(5-(6-(1-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-ylo^ 

1 -(2-(2-(5- bromo- pyridin- 2- yl)- 6-(4- methanesulfonyl- phenoxy}- 3H- benzimidazol- 5- yl)-pyrrolidin- 1 - yl)-eth- 
anone, 

N-(2-(2-(6-(4- methanesulfonyl- phenoxy)- 2- pyridin- 2- yl- 3H- benzimidazol- 5- yl) pyrrolidin- 1- yl)- 2- oxo- 
ethylj-acetamide, 

6- (1-acetylpyrrolidin-2-yl)-5-(4-(methoxymethyl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol monotrifluoroace- 
tate, 

1- (4-((6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)pyridin-2( 
6-(1-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[1,2,4]-oxadiazol-3-yl)pyridin-3-yl)oxy)-2-pyridi 
zole, 

(2-(2-(5-((2'-fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yM 
amine, 

6-(1-acetylpyrrolidin-2-yl)-5-((6-([1,2,4]-oxadiazol-3-yl)pyridin-3-yl)oxy)-2-pyridin-2-yl-1H-be 
6-(1-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tefr^ 

5- (1-acetyl-3-fluoropyrrolidin-2-yl)-6-(4-(mett^ 

6- (1-acetyipyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl)pyridin-3-yl)oxy)-2-pyridin-2^ H-benzimidazole, 
6-(1-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-ben 

5- (1-acetyl-5-methylpyrrolidin-2-yl)-6-(4-(methanesulfonyl)phenoxy)-2-pyridin-2-yl-1H-benzimidaz^ 

6- (1-acetylpyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl)pyridin-3-yl)oxy)-2-pyraz^ 
6-(1-acetylpyrrolidin-2-yl)-5-(6-methoxymethylpyridin-3-yl)oxy)-2-pyridin-2-yl-1 H-benzimidazole, 

2- (2-(5-(4-(2-methyl-2H-tetrazol-5-yl)ph 
nol, 

2- (5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidine-1-^ 
5'-((6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-1H-benzimidazol-5-yl)oxy)-2H-1,2'-bipyridin-2-^ 

3- (4-((6-(1-acetylpyrrolidin-2-yl)-2-pyridin-2-yM^ 

6-(1-acetylpyrrolidin-2-yl)-5-((6-methylpyridin-3-yl)oxy)-2-pyridin-2-yl-1 H-benzimidazole, 
6-(1-acetylpyrrolidin-2-yl)-5-((6-pyrazin-2-ylpyridin-3-yl)oxy)-2-pyridin-2-yl-1 H-benzimidazole, 
6-(1-acetyl-3-f!uoropyrroIidin-2-yl)-5-((2'-fluorobiphenyl-4-yl)oxy)-2-pyridin-2-yl-1 H-benzimidazole, 
3-(4-((6-(1-acetylpyrrolidin-2-yl)-2-py 

6-(1-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-5-((6-pyrazin-2-ylpyridin-3-yl)oxy)-1 H-benzimidazole, 

6-(1-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[1,2,4]-oxadiazol-3-yl)pyridin-3-yl)oxy)-2-pyrazin-2-yl-1H-ben 

dazole, 

1- (4-((6-(1-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-1H-benzimidazol-5-yl)oxy)phenyl)ethanone, 
6-(1-acetylpyrrolidin-2-yl)-5-(4-(5-methyl-[1,2,4]-oxadiazol-3-yl)phenoxy)-2-pyrazin-2-yl-1H-benzim 
6-(1-acetyl-5-methylpyrrolidin-2-yl)-5-(4-methanesulfonyl-phenoxy)-2-pyrazin-2-yl-1 H-benzimidazole, 
N-methyl-2-(2-(5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-1H-benzimidazol-6-yl)pyrrolidin-1-yl)- 

2- oxoethanamine, 

6-(1-acetyl-5-methylpyrrolidin-2-yl)-5-((6-(methoxymethyl)pyridin-3-yl)oxy)-2-pyrazin-2-yl-1H-benzimidazote 
1-(1-(6-(4-methanesulfonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanone, 
1-(1-(6-(6-methanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)pyrrolidin-2-yl)-et^ 
1-(1-(6-(6-ethanesulfonyl-pyridin-3-yloxy}-2-pyra^^ or 
1-(1-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-4-fluoropyrrolidin-2-yl)-eth- 
anone, or a pharmaceutical^ acceptable salt thereof. 

20. A pharmaceutical composition comprising the following (1) to (3), which is used for remedy, prevention and/or 
retardation of onset of type-ll diabetes: 

(1) a compound stated in any one of claims 1 to 19, 

(2) one or more compounds selected from the following groups (a) to (h): 



(a) any other glucokinase activator, 

(b) a bis-guanide, 

(c) a PPAR agonist, 
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(d) an insulin, 

(e) a somatostatin, 

(f) an cc-glucosidase inhibitor, 

(g) an insulin, and 

(h) a DPP-IV (dipeptidyl peptidase IV) inhibitor, 
(3) a pharmaceutically-acceptable carrier. 

21. A glucokinase activator comprising a compound or its pharmaceutically-acceptable salt stated in any one of claims 
1 to 19, as the active ingredient thereof; 

22. A medicine for remedy and/or prevention of diabetes, comprising a compound or its pharmaceutically-acceptable 
salt stated in any one of claims 1 to 20, as the active ingredient thereof. 

23. A medicine for remedy and/or preventive of obesity, comprising a compound or its pharmaceutically-acceptable salt 
stated in any one claims 1 to 20, as the active ingredient thereof. 
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